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ft»St«< 



(54) BS9J<DfcfH ^Dx-f>5 1 nj/>*X7r^— (PTP a s e) ©*S?3.V-*- 



(57) 

C<D«fc5&fc£»tt. PTP IB, CD4 5. SHP- \ 

1, SHP-2, PTPo. LARfttfHePTPfc£ 

©.fcSft. ^>;^RfD->^7Ti"- tf (Pro 

teln Tyrosine Phosphatase 

s) (PTP 7—® ©SBB^WC^rfflfc-r^klf*- 

T**. I ISBKB. »» 

SEW*, ^>X'J>Stte. E», iSJfeft^trftft 

ntews, *B*cD«ig»«*ff5«A, ea*^tf7 
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Hfcl] 




5t1 



A». 5tl -f>KD;k Cb] * 

>V [b] ^>^7UJk [b] -fVtWJ*. 

5^vu;k ^>\WVU)k ^> i /t+t/ | j;k 9H-fxy [2, 3- 

c ] iro*rjk 4, 5, 6, 7-fh7hh'D-^>7[b] ^^i-ik 
4, 5, 6, 7-fh7kKa-fxy [2, 3-b] tf'Jv^k 4, 5, 6, 
7-fh7kh-D-fX/ [2, 3-c] H'JyVK 4, 5, 6, 7-fh7k 
HD-T^xy [3. 2-c] tf'JxJk 4, 5, 6, 7-fh7tPD-fi; 
[3, 2-b] tf'JvJk 4, 7-ykKD-5H-fi; [2, 3-c] fcf? 
-;k 4, 7-^tFO-5H-fi; [2, 3-c] ftt7-;K 4, 7- 
i;th'0-5H-fx; [2, 3-c] ftK5^-6-*^>F. 4, 7- 
ykHo-5H-fx; [2, 3-c] ftk7X^-6, 6 FSfc 
»4, 5, 6, 7-fh7kh'D-4, 7-I^>-fI^ [2, 3-b] t! 

R.tt. **. COR 5> OR 6 > CF 3 . nhD. ->7A S0 3 H. S0 2 NR 
7 R 8 , PO (OH) CHjPO (OH) CHFPO (OH) CF 2 PO 
(OH) v C (=NH) NH;. NR,R,T»5*. SftfiHT©5a**I: 
[ft 2 3 
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frZMRZtizfr* <&5^«Ri«. TIBS: : 

lit 3] 

o 

(55+, R„. R I3 . *5«fctfR u tt. iWfcC. **. C,-C 6 r;Wk 7'J- 

R,tt. COR 5 , OR 6 . CF 3 . ~hP.. >-7A SO3H. SOjNR 7 R 8 . 
PO (OH) 2 , CH 2 PO (OH) 2 . CHFPO (OH) 2 . CF 2 PO (OH 
) v C (=NH) NHj, NR 7 R,-C***». *fctt«T©5JMt*« : 
[ft 4] 



( 4 ) 



#^2002-506072 



H 0 '° 

1""'* 0'V 0H s;V° H HN-V° H HN 2 < 

H r r H >n° 

H o 

n' n *s»o o * N ^ 0H S 'V OH n' n v oh H M y^ 

/-0 )=H ^-o /-0 

N-NyOH HN'V OH (fV 0 " lCV° H 

H M >° > s >tf 

J? 

HN' S - 
>N P 

R 3 , R 16 fcJ:tfR 17 «. ad, -ho, ^7 A HJao* 

^jk c,-c 6 7^;k 7>j-;k 7U-^c,-c 6 7;^k tKD*-x 

fltfnjk 7U-;k**v#Jktfr:;k 7V-)VC-C<7)V*)Vtti'1})Vi£ 

-;k c,-c 6 7;k^k**-x c,-c 6 7^ki-*^c,-c 6 7;wk 7 

*vc,-c 6 7^k c.-c^wt, c,-c 6 7;p*;kM-c 
,-c 6 7;k+Jk ry-jw 1 *-. 7U-^c,-c 6 7;w*;k^^ 7U-^c, 

-C 6 mMtC r C 6 7W. NR 7 R 8 , C,-C 6 7;WkT5/C,- 

c 6 7**;k 7'j-;pc,-c 6 7;wk75/c,-c 6 7;^k (7U- 

^C,-C 6 7^*^) 75/C,-C 6 7JMrJk C,-C 6 7JWWM^. 

CrC.mwM-JhCrC^iWK 7U-*c,-c 6 7;k^k* 
jp#-;k 7U-JPC,-c 6 7^*;k*;k^-;PC 1 -c 6 7;p*;k c,-c 6 7 

;k^k*;ktf*v. C r C t 7^*^M+">C,-C 6 7^. 

Jktf*'X 7U-;k^tf*->C 1 -C 6 7;k^k 7U-JK,-C 6 7JW^ 

;k**>-, 7U-;wc 1 -c 6 7^k*;nH*->c 1 -c 6 7;k+;k c,-c 6 7 
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)V*)\,-*)V#-fr7S. J > C , - C 6 7)V^)^)^=.)V7 5 / C , - C 6 7*+ 
Jk -^ktf^WNR^-C^l^COR,,. 7'J-^C,-C 6 7JP*^ 
-*;ktf n;kT 5 y . 7 U -*C , - C {7)WVii )V# =. )V- 7 i=L / C , - C 6 7 
Jk*Jk CONR 7 R 8 , *fcttC,-C 6 7;P*^CONR 7 R, 7Jk* 
JW3«fctf7U-Jl'£tt. *fcfc«fc0Mfc3nT*50. tlTRult NR,R 8 , 
£fc«C 1 -C 6 7Jk*JkNR 7 R 8 T&-5) T'&Sfr ; &£^ttR 3 «, 

*« o 

(5t«t>, R„. R 13 . fe«ttfR I4 tt. ft&fc. C,-C,7m 7U- 

Jk Sfctt7U-^C,-C 6 7^*^TabO, ^LT^7;^Jkfccfctf7U-^ 

R,te, tFo^k C,-C 6 7;i/*Jk 7U-;k 7U-JUC,-C 6 

7;i/*;k NR 7 R 8 , ^ttC,-C 6 7WM*y (il dTTv tt7JMrJW3«fc 

R 5 tt. kFP+k C,-C e mJk 7'J-Jk 7U-^C,-C 6 7^+ 
;k C,-C,7**^**'X C-C 6 7W^->C,-C 6 7MJW+'> 

, ru-JM-*^ 7'j-;pc,-c 6 7;p*;k**^ cf 3> sfciiNR,R 8 

R 6 K, **. C,-C 6 7;^;k 7'J-Jk *fctt7U-JPC,-C,7;U+ 
^ (CCT. ^7^*;kfcJ:^7U-^Stt» «^C«fcO«»*nT^*) 
0 ; 

R 7 fe«fcOfR s tt. C,-C 6 7^+;k 7U-;k 7U-*C,-C 6 7* 

*jk c,-c 6 7;p+;u*;k*-;k 7U-Jk*j;Mejk 7U-^c,-c 6 7 

Jk+JW* Jfcffrjk C , - C 6 7)V*)ll3 frttistt »7 U C , - C 6 7 )l* 
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R 7 *S«fctfR,tt. £ne#*S£bWa3*£-*8fc. 3~14«©B*WF 
feJ:OCS*. «**)tttBKIi*^aiRSn*0~3«Oiiftl©^xnlll : P**tt 

w<ifei«ocrC,7m 7U-;k 7U-^c,-c,7^*^ 

0,-0,7^*^** ->C,-C 6 7;^k NR,R l0 ifcttC,-C t 7 

;i/+;i/7^/c,-c 6 7^+^ (hiit. R 9 *s«fctfR, 0 tt» **. c,-c 6 7 

7'J-Jk 7U-JK-C,7J^JK C,-C 6 7^*^*^#=JW» 
7U-**^#=Jk 7U-^C,-C 6 7JW^^-^ C,-C 6 7;WW 

*^#*s/*fctt7U-;Pc l -c l 7;w+ji'*Ji'#*s/ (cct, 7^+^fc* 

o 

M$£3] R,*$J:tfR 2 #COR 5 Ta0. tUTR 4 A«**T*5 <£ 

[ff3fcJg4] R,a<5— rh^/U^TifcD. *bTR,tf«COR s TNfc* 

[»#«5] R,*J«fctfR 2 3ft«COOHT*D» *-bTR 4 #**T*5. 



[fS*J§7] R,43cfc^R 2 ^COR 5 T*0. flTR 4 «T*5 (H 
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(CUT, R 5 tt, ±E£H*T**) . **«6i:fiiofl:^«. 

M#!UO] A>&^>7 [b] *#mKE*©fl:£ 

411. 

[SfcJHSl 1] R,*J«t^R 2 * 1 COR 5 T*0, *UTR 4 A«**T** ( 
HHT. R s tt, iBi^*!?**) . 1 0 fcE«0>fc£». 

[11*311 2] R,75<5-xh7yU^TS0, fUTRj^CORjT* 
5 (iCT, R 5 tt, ±E£H*T?**) . MfsWIl OfcE*©fls£«. 

[«**13] R,£J:tfR 2 #COOHT&9, *UTR 4 ««**T*5 

, i o te«oft^4*. 

[»#B15] R,*«fc^R 2 ««COR 5 T*0, -tLTR 4 ««***C** ( 
C^T. R 5 tt, ±EiH*T*S) » »*flU4fcE*©ft£*. 

R,3^5-T-h9*/U^T*0. *l/TR,#COR(Tf* 

W3W117] R|*S«ktfR^COOHt*0, tUTR 4 #**T*5' 

, »#Bi-4K:E«©il:£«. 

1 8] A*»*>7 [b] -f Vfr+WJ^T!*** 3**31 1 KB 

[1**3119] R,**OfR I 3J«COR s T*0. fl/TR 4 ^*fe*5 ( 
d^T, R 5 tt. ±E£MT*5) . 1 8 ICE«0^«. 

[i^2 0] R,«t5-rh77U;PT*0, *UTR,*«COR 5 T* 
S (iit, R,tt, ±B<h(^|gT$>3) , S*3U 8dE*©<fc^». 

[f^2l] R,feJ:tfR t *«COOH-p*0. tl/TR 4 #**T*« 

. it*3i 1 8 KE«<ofc'&tt. 

[f**3i 2 2 ] A#^>7-f s u ;ut&3> 1**31 1 £E*©fl:£* 
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[H!#JJi2 3] R,^«t^R 2 ^COR 5 T*0, *UTR 4 tf**T** ( 
CIT. R 5 te> ±IBi:H«T*S) » fS#« 2 2 fcSE«©fb£%. 

[^*^2 4] R,«»5-yh9!/U^T*0, *UTR,«»COR,T* 

[m*«2 5] R^^R^COOHTi&O. tUTR 4 ##^"Pft* 
, ftj|i«2 2i:E«<Oft^«. 

fi»#JS2 7] R,*itfR,#COR s T*0, *LTR 4 *«**T*« ( 
lit, R g tt, ±B£WP**) . »*«2 6fc»«©{b^«. 

[S*«2 8] R,*t5-xh7 7'J^T*0, fHR^COR 5 T<& 
5 R 5 tt. ±tBiffi£T*S> , *#I2 6fcE*©<b£4&. 

[tt#«2 9] R^itfRjj&tCOOHT**). *l/TR 4 )J«**T?*5 

3 0 ] A*«^> % y*+U-!/U 1 KB*Ofc^« 

a 

[»#S3 1] R^^R^CORsT^O, -tLTR 4 3WzK3RT»* ( 
Cut, R 5 «> ±E£PI«T**) , W#*3 0K:E*©fl:£». 

[|S*J13 2] R,^5-fh7 4 /U^D, f UR 2 ^COR 5 TJ& 
-5 (CuT, R 5 tt> ±E£H«T*S) , »*S 3 0 K:E*©fb£«. 

[»*«3 3] R,iJ«fc^Rj^COOHT*»3» flTR 4 ^**T*5 

. f»#JJi3 OfcE*©fb£«. 

[S*«34] A#4. 5, 6. 7-fh7kFD-fi; [2, 3-b 

] i&JRJS 1 KEtt©<b&4fe. 

[IS#S3 5] R^itfRj^CORsT*?), *UTR 4 *«**T** ( 
ilT, R s tt. ±Efcfl*T*S> • »#«3 4tE«©flS^«. 

t»#JJI3 6] R,i<5-fh77 l JWJ50. fUTR,#COR 5 T* 

[mfjfcJS3 7] R,43«fctfR,#COOH-l?*g. -£ LTR 4 #7MtT&3 
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, mm 3 4 fcaa«ofls^«. 

[ffl!M38] A#4. 5, 6. 7-fh7kKD-fiy [2, 3-c 

] t:y>Wt?&3. MM 1 fcE*©fc£tt. 

[MM3 9] R,*5J:t;R 2 *<CORs-C*0, *l/TR 4 ^**T?*« ( 
CiT, R 5 tt» ±.%ltmmX3bZ>) » MM3 8fcE*0fl:£«. 

[MM4 0] R,««5-?h7 % /U;UT*0, tUTR,A»COR s T* 

* Cut, R 5 tt, ±ia<hp]STSs) > mm 3 8 ce*©fl:^«. 

[MM4 1] R,43ct^R 2 ^COOHT$>0> -^UTR^tK^It^S 

. MM3 8KE*<Dffc£W. 

[MM42] A?5<4, 5, 6. 7-fh7tFD-fi; [3, 2-c 

] truv;nf*s, MMiKE*©ffc£ft. 

IMM4 3] R,*5ct^R 2 ^COR 5 T*0> -tUTR^zMST** ( 
u^T. R 8 tt» ±IB<i:[^«-rS>«>) , MM4 2fcE*<D<fc£tt. 

[MM4 4] R,*«5-7 t h7 % /y;i'T*9. *utr,*«cor 5 t* 
5 (CiiT. R s tt. iEtMT**) , MM 4 2tE«ofl:frtfc. 

[MM4 5] R,£cfctfR 2 #COOHT&9. fl/TR 4 ^**t** 

. MM4 2KE*©<fr&*. 

[MM4 6] A*U, 5, 6. 7-fh7tHD-fxy [3, 2-b 

] euswc**, mm i izwmvfc&m. 

CMM4 7] R,*J:tfR,*«COR s T*0, *LTR 4 ^7K*ir*S ( 
CUT, R 5 tt, ±Efc|pl8Ti&s) , MM 4 6 fcE*©fc£«. 

[MM4 8] R,3W5— rh5!/U^T*0. -*LTR 2 *«COR 5 T* 
-5 (CuT, R 5 «> ±E£H«T**) . MM4 6KE«OflS^*. 

[MM4 9] R,4J<fctfR 2 tf«COOH-C*g. *ITR 4 *#*T«* 

. MM4 6fcE*®fl;^«. 

CMM5 0] PJfiA. 7-i?kHo-5H-fiy [2, 3-c] tf? 
=;wt*s» MMiKE*©fc£*. 

[MM5 1] R,feJ:^R 2 ^COR 5 T*0. *-bTR 4 #7k3i?T&5 ( 
:CT, R 5 tt, iEtHiTftS) . MM 5 0 KCftafcfttt. 
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m*m5 2] R,*«5-rh7\/U^T*0, ^UTR^COR 5 TS 

s (cict, R S B. t&tmmn&z) s mxm 5 0 \ztm.v>%&®. 

[§t#JS5 3] R 2 ^COR 5 Sfc«5-xh7yU;i/T*S (CCT, R 

5 tt, ±E£ffi*r*s) , 5 0 t«a*©fl:^«i. 

[M*«5 4] R,:fci;tfR 2 #COOHT&«3, ^LTR 4 #7M§T&& 
. I*3fc>5 5 0 fcEfcOffr&tt. 

[«*3i5 5] R,J&«C,- 0,7**^*5 (d^T, 7;WP«te> 
^tCcfcOB^nx^S) » 5 2 K:E*©ft^4fc. 

[ffll#JS5 6] R,3W5-rh97U^-C*0, R^COOHT^O. R 

4 *<7K*"c»o» •etTR 3 ^c,-c 6 7;u*;uT*^ (cct« 7^*;u»tt, 

5 7 1 r 3 # 5 mz&m-rz. w&m 5 5 \zwm\t^m. 

5 8] r 3 # 7 fttOT-rs. mm 5 5 £fe$&<7Mfc-&$u 
[g»*« 5 9 ] r 3 # bmz&m-rz. 5 6 \zmto\t^m. 
rat#s 6 0 ] r 3 # 7 mz&m-rz. 5 6 cia*©^*. 

[»#B6 1] R,43J:Z>*R 2 ^COOH-CSO, R 4 *t**T*0. -tb 

. »#S 5 0 Ke«0ffc£<». 

[fif#JS6 2] R 3 ^-CH 2 -NR 7 R 8 -C^-5 R 7 RtfR 8 tt, 
±E£IWC**) , ifJJc^ 5 0 \ZWM<Dl££to. 

[St*ig6 3] R 3 #-CH 2 -NR 7 R g T&<3 (iit> R 7 R^R 8 «, 

[Sf^JS 6 4] R 3 j5< 5 ^{3{iB-r^. S*JS 6 2 fcIB«©fls£%. 

6 5 3 r 3 # 7 m^ers. m&m 6 2 caa«ofl:^«. 
[fs*« 6 6 ] r 3 # 5 mz&mTz. m^m 6 3 izmmoik&m. 
mxm 6 7 ] r 3 # 7 fttcftgr 6 3 \z$mofc£v>i. 

6 8 ] r 3 # smz&wrz. n*®. 6 2 \zmm<oit&®. 
[ts*« 6 9 ] r 3 & 7 mz&mrz. isjJcji e 1 KEfcofls^tt. 

[f§*«70] A#4, 5. 6, 7-fh7kHo-4, 7-X*/>- 
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^xy [2, 3-b] tf«J^T?**» SM&S 1 fcffi*©flr&*. 

[»*JM7 1] R,:fc«i:tfR 2 AiCOR 5 T£rK ^LTR 4 #7k5i?T&3 ( 

s (Cut, r 5 «, ±iat^T^?>) , ffi*m o\z%&m<wtG®. 

[»JJ»B7 4] A#4, 5, 6, [b] ft7 

[f^7 5] R,*J;^R 2 ^COR S T*0, ^-LTR 4 #7KST<&3 ( 
^T, R 5 tt. ±ffi£fiiST**) , »#«7 4K:iB«©{t£&. 

5 (iilT. R s tt, ±l2<h^g-e^S) . I»#li7 4fcl2*©fc£*. 

[fS#Jg7 7] R,43ct^R 2 ^COOHT*0, *UTR 4 *«**"C*S 

. »*«7 4CK«©fc£*. 

[»#S7 8] A#4, 7-/bFO-5H-fx; [2, 3-c]^ 

C»*JS7 9] R,i5<t^R 2 ^COR 5 T*0, -^LTR^k^T&S ( 

[f»*«8 0] R,^5-xh7yU;UT$»0» ^UTR,A*COR 5 T* 
5 (CdT. R s tt» ±ffi£H*T**) . 7 8 fcK«Oil:^«. 

[&&118 1] R,43«fctfR,*<COOHT*0* tlTR 4 *«**T*« 

[!»#J38 2] A*»4. 7-?kHD-5H-?iy [2, 

\±y-)i- 6 K-e**, i caaacft^*. 

[ffll*^8 3] R,*5«fctfR z a<COR s T*9. tlTR^**T*5 ( 
u^T. R 5 tt> ±fS£P^T&5) , flf#E8 2fc3S*©fl:£ft. 

[M8 4] R,^5-xh7!/»J^T*«3, ^LTR 2 ^COR 5 T$i 
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[m*mS5] R,43«fctfR 2 #COOHT&9, -tUTR 4 *«7K*"T?** 

[ffi*«86] Art<4, 7-ykHo-5H-fiy [2, 3-c]? 1 * 
t:5~;i/-6, 6-yWTO5, 1 fc»*©fl;^*. 

MMSK8 7] R^tfRjtfCORsTNfcO, fl/TR 4 #**f*5 ( 

I1t*«8 8] R,3&«5-T-h5!/U-rt'-C*0, flTR^COR 5 TS 

[flf#lt8 9] R,*J;tKR 2 *«COOH-C»0. -tbTR 4 *«**"C*5 

Bfc&I 9 0 ] TIB*6MR3n*fc£* : 
2- U;U- 75/) -4, 5, 6, 7-fh7tHa-^W Cb] 

2 - y;p- 7 5/) -6-**V-4, 5. 6. 7-f h^k^O- 

Cb] ft7x>-3-M#>f; 
6-^>7<^-2- (**U-U^-75/) -4. 5, 6, 7-r^kH 
D-fi; [2, 3-c] tJU^>-3-*^3l?>«; 
6-^>->\M/-2- (***U;W-75y) -4, 5, 6, 7-fh5kHo 

-fxy [2, 3-c] eu^>-3-*;u#>BI; 

6-^^-2- (^++t-U;i/-75/) -4, 5. 6, 7-f h7kHn- 

^1/ [2, 3-c] eus»-3-#;w«>*: 

2- U;U- 7 5/) -6-7x^-4, 5, 6, 7-fh7kF 

□ -fxy [2, 3-c] eu^>-3-*;W?>»; 
5-^>7-r;u-2- (^-+it'j;i'-7sy) -4. 5, 6, 7— r-h^tF 

D-fiy [3, 2-c] tfU5?>-3-*A^«>»: 

5-^>v;P-2- (*+*'J;P-7S/) -4. 5, 6, 7-fh7kh'D 

-fiy [3, 2-c] eu5»-3-*;w*>*; 

5-/W-2- (***U;i'-7S/) -4, 5. 6, 7-fh7kHn- 
fi; [3. 2-c] k'Jy>-3-*;H>K; 



( 13 ) 



&jc2002-506072 



2 - (pt-cHj-iJ^-rs/) -5-7iW-4, 5, 6, 7-f h7tH 
o-^x/ [3, 2-c] fcrus»- 3 

2 _ tf*y\))\,-7S.S) -4, 7-VkFD - 5H-fX/ [2, 3-c 
] fc!5>- 3 

2- (**U-»j;W-73/> -4, 5, 6, 7-fh7tKO-4, 

y-fi; [2, 3-b] fcru5»-3-#;M«>*; 
2 _ (pJ-+it'j;P-75y) -6-tf'Jv J >-2— f;u/^-4, 5, 6, 

7-fh7tHD-fi; t2, 3-c] tru$»-3-a;n*>ifc: 

2- (^-*1j-U;i/-75y) -4, 5, 6, 7-fh7kKD-fiy [2, 
3-c] tT'Jy>-3-*;piH>Bfc; 

2- (^+1fU^-75y) -5- ( ( (4-^V-^D^>-4H-2- 
*;|/^x;W 75/) -4, 7-ytKa-5H-fi; [2, 3-c 

] \Z?>-Z 

6- (3-^h+v-^>v;W -2- (^*-9"U^-75/) -4. 5, 6 
, 7-f h5kHD-fx; [2, 3-c] fc!U v>- 3 -ti)l>tf>m ; 
6- C**1t'J,H/-75/) -lH-OF-Jh7-M#>SE; 
6- (*=Mt'j;i/-75/) -lH--f>K-^-5-M#>fe; 

1- (3-/ h*is-^>vM -6- ct*-y-u;u-7$y) -ih— r> 

2- e**-tMj;i/-75y) -6-euv>- z-^)v^)V-a. 5, 6. 

7-fh7kFP-fxy [2, 3-c] lfJ2»-3-#JP#>« ; 

2- CfrWJ^-TS/) -6-KUS?>-4— 5, 6, 
7 -7h7k h'O-fiy [2, 3-c] fcTU 5?>- 3 -*;W#>K ; 

2- (t+*UiP-75/) -5- (2* -7kP [1* , 3' ] 5?**V5 
» -6, 7-^tHO-4H-^>7 [b] ft7i>-3-AM>ll; 

3- [4- {Z-^fr-fc^y- 4-^ )\,-7utt~)\,) -\£UV>-1- 
<i)l*^)V] - 6- (**-tf-'J^-75/) -lH-'f>h-^-5-AM> 
& ; 

2- (***U^-7Sy) -6-*/'J>-2-'fJMf;i'-4, 5. 6, 
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7-f h^tFo-fx/ [2, 3-c] tfu^>-3-*;u#>K; 
2- (^-y-U;U-7$y) -4, 7-ykh'D-5H-fxy [2, 3-c 

2- (**^U;p-7Sy) - 6 -3-+V-4, 7-/tKD-5H-fi; 
[2. 3-c] tt\£.7>-Z-tl)l#>m ; 

2- e**-tf-u;i/-75/) -6. 6-->*^-+y-4, 7-^tHn-5H- 

fl/ [2, 3-c] ftt7>-3-M#>i; 

2- (^+-y-U^-75y) -9H-fx; [2, 3-c] ^D*>-3-# 
JP*>& ; 

2- ( (2H-f-hy^-)^-b-tl)V^=.)l) 757) -4, 

-5H-fx; [2, 3-c] fcf7>-3-#;i^>® ; 

N- (3- (2H-f N5 1 /-;l'-5-' OM -4, 7-^kHo-5H-f 
X/ [2, 3-c] t?7>-2--f;i/) :**i*-A&; 

2- Ot*1tUJl/-75/) -4, 7-ytl i D-5H-fxy [2, 3-c 

] tfu^>-3, 6-v*;i'#>^6-^>> J ;i/X7.'r;i/; 

2- tt*W)U-7S.J) -4, 7->*tHa-5H-fx; [2. 3-c 
] hf'Jv>-3, 6-^;^>i6-xfJl/XXf^; 

6-7ir3Ml/-2- (:t*1t'J>-7i= /) -4, 5, 6, 7-fh7kh*a 
-fx; [2, 3-c] k!U^>-3-^>»l/#>m; 

2- (^-+-y-u;i'-75y) -&-y^)Vti)vn^)v^)V-A, 5, 6 

, 7-fh7kHD-fx; [2. 3-c] tf'Jv>-3-^^>^ ; 
5- (1, 3-SWrV-l. 3-ykKD-fy-f > 2 

;w -2- (^-*-y-u;p-75y) -4, 7-vkh*o-5H-^x/ [2, 3 
-c] ¥7>-3-X)l<tf>m.; 

5- (^^/-Ol^S/-*^) -2- (**lWU-7S/> -4, 7- 
y'kKD-5H-fxy [2, 3-c] >- 3 -#;i/#>& ; 

5-^>v-r;M-*x*^-2- (^-+ifu;p-7$y) -4, 7-s>tn 

□ -5H-fx; [2, 3-c] K7>- 3-#JM*>tt ; 
2- (^+1t'J^-7$/) -5- (l-**y-l. 3-ytKo- fy-f 
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yY~)V-2-^)l^M -4, 7-VtHO-5H-fl7 [2, 3-c] 

1- (2- (4-/f^-^7y>-l-f^) -2-**y-x^;M - 

6 - (^-+-y-u;i/-75y) -ih-^>h-;h7-*M>^; 

N- (4-*;^*'>^W-4. 5, 6, 7-fN7tHP-^>V [b] 

N- (4-*;U#*->^^U>-4. 5, 6, 7-f h7th'0-^>7 [b 
] ft7x>-2--fJW -**1i-ASfc; 
N- (4-*;W#*S/^^-4. 7-?tFD-5H-fi; t2, 3-c 

N- (4-*;i/#*^^5 1 U>-4, 7-yt^O-5H-fx; [2, 3- 
c] tf7>-2— fM -*4VJ>M; 

N- (4- (2H-fh7 , /-;l'-5-'f;Mf;W -4, 5. 6, 7-f h 
7kFa-^> 4 / [b] ft7i>-2--f;W -;t+-y-A&; 

N- (4- (2H-rh7 , /-il'-5-f^fW -4, 7->*kh'D-5 
H-fx; [2, 3-c] -*tth&\ 

2- 0**17-1)^-75/) -5- ( (3-7x/*->-^>V<;UT5/) 

-4, 7-/tFD-5H-fx; [2, 3-c] 3 -ftA 

5- ( (3, 5->?^h*->-^>y-f^T5y) -*^;M -2- Cfr*1f 
ij ;i/-7^y) -4, 7-ykHD-5H-fl/ [2, 3-c] b!5>-3- 

5- ( (3, 5-kfT.- KU7JI/*n*3\>P-^>\/-f;U7$/) -*3\M/) 
-2- (***U-^-7S/) -4, 7-i?kKo-5H-fx; [2, 3-c 

5- ( (^PA+it>*^x^-75y) -*f\>M - 2- (**u-u;i/ 
-75/) -4, 7-^kKo-5H-5 1 xy [2. 3-c] \£y>-3-tl)l 

5- ( (3 --7*^75/-^>7<^75 /) -2- (**t7- 
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UJI/-75./) -4. 7-ytHD-5H-fi; [2, 3-c] k!5>-3- 
5- ( (4-7-fe3 1 ;i'75/-^>7-OI/75/) -*?;W -2- 

u;i/-7^y) -4, 7-^tHo-5H-fi; [2, 3-c] e^>-3- 
5- ( (2-v£p^>^- 2-x-;i/-7-fc3\^75y) -/^;i/) -2- 

U ^-75/) -4, 7-v?tHo-5H-fiy [2, 3-c] fcT^ 

5- ( (2-7-fe^75y-"^>!/-f;U75>f) -*^;w -2- 
>j;i/-7$y) -4, 7-^kKo-5H-fiy [2, 3-c] t*7>-3- 

5- ( (3-*b^>-^>y-r^7S/) -*^>W -2- tt*rW)V- 
7$/) -4, 7-/kh*a-5H-fx/ [2, 3-c] tf?>-3-#;M* 
>Wt; 

5- ( (4-^/^75y-^>7-r^75/) -2- ct+u- 

u;u-7$/) -4, 7-s>kHo-5H-fz; [2, 3-c] n?>-3- 

2- JP-7 5/) -5- ( (4-7x7+y-^>7^ ;U75/) 

-*7A>) -4, 7-?kKD-5H-fl/ t2, 3-c] \dy>-Z-U)V 
l 

5- ( (4-7-t h+v-^>7<^7$y) -*3MW - 2- CtWJJl' 
-75/) -4, 7-ykh'D-5H-fiy [2, 3-c] hf9>-3-#Jl/ 

5- w-2-x/<;w75y-^^w -2- (;r*u-u ;i/-75/) - 

4, 7-vkFD-5H-fx; [2, 3-c] k7>-3-*M>H; 

2- (**■♦?- u;p- 75/) -5- ( (4-w-4-7x-;i/-yfu;p 

75/) -*?;M -4, 7->'kHo-5H-fiy [2, 3-c] tf^>- 
2- >j;P- 7 5/) -5- ( (5-:**V-'\*1f-/-OU7S/) - 
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^ M _ 4i 7 ->?th*D-5H-fx; [2, 3-c] tr^>-3-#;i/# 

4 - ^j| / #+v/^^U-2- (**-*LUl'-75/) -4, 5, 6, 
7kHo-^>V [b] fI/7i>-3-^«>t; 

2 - (**^UjP-75/) - 5- ( (2-Wi>-2-f^-7tfJl/ 
7 ^j) -4, 7-ytHD-5H-fxy [2. 3-c] £y>- 

5- ( ( (1H-- f >H-JP-2-*^#=;W -75/) -*^;W -2- 

(^+i7-«j;i/-7sy) -4, 7->>t i*p-5H-fi; [2, 3-c] tr^ 
>-3-#;i-#>& ; 

5- ( ( (1H- f>H-;P-3-**#-^> -75/) -jWM -2- 
C**1tU;i/-75/) -4. 7-ykFD-5H-fx; [2, 3-c] 

>-3-*^#>m ; 
5- ( ( -75/) -/^;» -2- 

-4, 7-ytKo-5H-fI/ [2. 3-c] My 

2 _ &*W)V-T*J) -5- ( (3-fcf'J y>-3-r^-7^Jn-f 
^75/) -4. 7-ycFD-5H-fI/ [2, 3-c] \dy> 

2 - 'J JU- 75/) -5- ( (4-t+y-4-7irjl/-^-2 

-X/^75/) -/^) -4. 7-?kHP-5H-fiy [2, 3-c 

5 - ( (2- (4-'<>yM+y-7iy+-» -7tW$y) -/^ 
M _ 2 - (^-+it'j;i/-75/) -4, 7-ytHa-5H-fi; [2, 3 
-c] \iy>-3-X)UX>m: 

2 - (^-+ij-'J;U-75/) -5- ( ( (4-*-*V-4H-*0*>-3- 
#;M*-JP) -75/) -/^;P) -4, 7-ykHD-5H-fx; [2, 3 
-c] tf^>-3-*;^>gf : 

5- ( ( (5-^>ymy-lH-f >t*-)],-2-*frtf-M -75 
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/) -*?M -2- ttttVfr-r*/) -4, 7-v?t KP-5H-fX 
J [2, 3-c] H7>-3-M*>f; 

2- 1)^-75/) -5- ( (3-^7x>-2-1*Jl/-7^'JP 

-OI/75/) -*3MW) -4, 7-ytHo-5H-fx; [2, 3-c] Mv 

2- (3-*-tf-U;i/-75/) -5- ( ( (4-t*V-^0^>-4H-3- 
tl)Vt-~M 75/) y^MU) -4, 7->?tHo-5H-fI/ [2, 3-c 
] tT7>-3-*^>^; 

2- tt*W)i-75.y) -5- ( (3-7in;i'-7 , ptf^--;i/75y) 

-4, T-^'tHD-SH-fi; [2, 3-c] k?7>-3-#;U 

5- ( ( (7 7>-2-M») -75 7) -2- 0**tf'J 

;i/-75/) -4, 7-vk Ho-5H-fX7 [2, 3-c] tf^>- 3 

5- ( ( (j-y?u>-2-ti)\,tf-M -75/) -/^;P) -2- 

1t'j;!/-75y) -4, 7-ytHa-5H-fl/ [2, 3-c] t?7>-3 

2- (^-+it'j;P-75y) -5- ( (2-7x7 + i>-7-fe^;P75/) - 
*"f-)V) -4, 7-^kHo-5H-fx; [2, 3-c] \f.v>-Z-t))Vi^ 
>&; 

2- (^+-y-'J^-75/) -5- {7x.~)l7-t?)l7^J -*J-M -4 
, 7-v>t Ho-5H-^xy [2, 3-c] t!5>-3-2UI/#>& ; 

5- ( (2- (3, 4-^h+y-7iX;W -7tW$y) 
) -2- (**-tf-'j;P-75y) -4, 7-ykHo-5H-fxy [2, 3- 
c] ¥y>-Z-j3)U#>Wt', 

5- ( (2- (4-Ih+y-7i^W -7-fe3MP75/) -*^;U) -2 
- (ttWfr-TS./) -4, 7-ytKo-5H-fxy [2, 3-c] M 
yy-3-tU^>Wi : 

2- C**-y-'JJl/-75/) -5- ( (3-7ir;P-7i7U 
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-*=f-)V> -4, 7-/tHo-5H-fl/ [2, 3-c] f^>- 3 

5- ( (3- (3, 5-y^h+x-7i^) -79 U D-f ;i/75 /) -/ 
-2- (**1t'j;l/-75/) -4, 7-v?kKD-5H-fiy [2, 
3-c] ify>-3-i3)^>m ; 
2- (^*tf'j;i/-75/) -5- ( ( v>-2-^;u 
-75/) -/3MP) -4, 7-ykHo-5H-fiy [2, 3-c 
] \£5>- 3 

5- ( ( (79>-3-*M?=JW -7 5/) -2- (**U-'J 

;i/-75/) -4, 7-yhHD-5H-fx; [2, 3~c] tf7>-3-fc 

)V#>m ; 

2- U;U- 73/) -5- ( ( (ft7i>-2-*;^) -7 

5/) -*?JW -4, 7-^kHo-5H-^X/ [2, 3-c] tf^>-3 
-*;P#>» ; 

5- ((2- (1, 3-5fcj-*V-l. 3-yth , o--fV'f>H-;V-2- 
-f;i/) -7-fe5 1 ;i/75/) -/^JW -2 - (**+Mj;U-75/) -4, 7- 
ykHD-5H-fiy [2, 3-c] t°7>- 3 -#;P#>& ; 

2- (^U-'j;P-75/) -5- ( ( {¥?i?>-2-ft)Vi£-)),) -75 
/) -*3MI/) -4, 7-ykHn-5H-fi; [2, 3-c] £7>-3- 

2- (**-y-'J)U-75/) -5- ( ( (l-t+y-k'J^>-2-*M 
-75/) -/^;P) -4, 7-ytHD-5H-fiy [2, 3-c] 

2- 0<Mr1*-'j;P-75/) -5- ( ( (tfUv>-2-*;P#-Jl/) -75 
/) -*T)V) -4, 7->-kKo-5H-fi; [2. 3-c] k'7>-3- 

2- (**+MJ)l/-75/) -5- ( ( (f'J v>- 3 -75 
/) -/^;U) -4, 7-ykHD-5H-fi; [2, 3-c] f7>-3- 
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5- ( (2- (3. 5 h'J7MD^f^-7i^) -7-fe^;i/7 
5/) -2- 0**1* »J^- 7 5/) -A, 7-ytHD-5H-f 

i; [2, 3-c] e^>-3-*;i/#>^; 
5- ( (3-^>-tr>x;p*^-yotr^-n;P75y) -*^jw -2- < 

**-tf-'j;i/-7$/) -4, 7-/kHn-5H-fi/ [2, 3-c] t!5> 
-3-#Jl/#>& : 

5- ( (3- (3, 5-^7MP-7iZJW -T^'JD-r^TSy) 
-2- C**+Mj;i/-7S7) -4, 7-ykh'P-5H-fi; [2, 
3-c] tf5>-3-*;i/#>^ ; 

2- tt*W)V-7^J) - 5- ( (4-^+V-^>^-2 -xy^;U7 
5/) -*3\>W -A, 7-y'tKo-5H-fi; [2. 3-c] tf^>-3 

5- ( (3- (1, 3-^+V-l, 3-^t FO—f7f>F-/U-2- 

-r;w -7"oh!^-n;i/75y) -y^;p) -2- (^+-y-u;u-75y) -4, 

h-a-5H-?i; [2, 3-c] t?7>-3-5bJI/#>& ; 
2- (:**+>- U;P- 75/) -5- ( (6 -^+7-^\^y ;U75 7) - 
-4, 7-^kHD-5H-fI/ [2, 3-c] ¥7>-3-fi)\,X 

5- ( (2- (4->7^75/-7i^W -7-fe^75/) 

) -2- (^-+-y-u;i/-7sy) -4, 7-ytKo-5H-fxy [2, 3- 

c] t^>- 3 ; 

5- ( ( (1. 3) s?**y-;u-5-*;w?n;w -75/) 

^JW -2- (^+1f'j;U-75 y) -4, 7-ytKo-5H-fxy [2, 
3-c] t"7>-3-*^>^; 
5- ( (2-7-fe5 1 ;P75/-3-7x-;P-7'Dtf^--;U75/) 

) -2- (**-y-'j;u-75/) -4, 7-/th*o-5H-fi; [2, 3- 

c] tf?>- 3 

5- ( (2-7-feh + v-^>V r <;P7$y) - 2- ttJ-WJU 

-757) -4, 7-ykHD-5H-fiy [2, 3-c] t: 7 >- 3 
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2- tt*-v-*))i-7^J) -5- ( (2-t+y-3-7i-;H^ab:t 

n;i/757) -y^JU) -4, 7-7tKP-5H-fi; [2, 3-c] kf5 
>-3-#;w#>& ; 
5- ( (2 -^>7-r;i/75 y -T-t^^zs /) -y^u) -2- 

U;p-7$/) -4, 7-yth*0-5H-fi; [2, 3-c] tf7>-3- 

*;u#>» ; 

2- ct+u-u ;u-7$y) -5- ( (4-^+y- /> s>^y<^7^/) - 

-4, 7-/tKO-5H-fi; [2, 3-c] If 5>- 3 -fcJH* 

>$! ; 

5- ( (3-75>-2— f;u-7*u 0-^75 y) -*^;w -2- 

+1j-'j;U-7= 7) -4, 7->*kHD-5H-fX/ [2, 3-c] fc!5>- 

5- ( (2 -7-t^;u75 y -7iz^;P7S y) -y>^;w - 2- oi-*u-y 

)V-7^J) -4, 7-vt HO- 5H-^xy [2. 3~c] tr?>-3-* 

2- (^+itu;u-7sy) -5- ( (2-7x-;i/x;i/7T-;i/-7-t5 L ;u 

75y) -*?M -4, 7->*kKo-5H-fx; [2, 3-c] fcf^>- 
3-#;u#>& ; 

5- ( (2-^>-t?>x;i'7 7~;i/-7-fe^7sy) -*^w -2-0* 

+1f'j;U-75y) -4, 7-vt HD-5H-fX/ [2, 3-c] h°7>- 
3-#;P*>& ; 

5- ( (2- (1H-- i >H-^-3— fJW -2-**7-7-fe^7Sy 

) -y^;u) -2- o**u-u;i/-7sy) -4, 7-/tKo-5H-?x; 

[2, 3-c] e5>-3-*JM*>«; 
5- ( (3- (lH-'f>P-Jl'-3-a) -2-**V-7dfc!*xUU7 

*y) -y?;u) -2- (3-*-tJ-u;u-7^y) -4. 7-yk Kn-5H-f 
xy [2, 3-c] t7>- 3-#;u#>& ; 

5- ( (3- (2-XhP-7xXJU) -2-t+y-7*oWx^75;) 
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-*TM -2- (:**-»}- 'j;i/-7S/) -4. 7-yk h'O- 5H-fxy [ 

2, 3-ci e^>-3-^;^>Sf ; 

5- ( (2-7tW^y-3-7ir;P-7^Uo-f;i'75y) 
) -2- (^*-y-<J^-7$y) -4, 7-ykHD-5H-fi; [2, 3- 
c] £5>-3-*;i^>»; 

5- ( ( {\-Ttt)l-\iuW>-2-ti)\,i£-)V) -T5.y) 
) -2- 0**+Mj;i/-7$y) -4, 7-v?tHD-5H-fiy [2, 3- 
c] ¥7>-3-tUl,7$ym; 

5- ( (2- (1. 3 1, 3-ykHn-fVf > K-;U- 2 - 

-3- (iH-<5^7-;i/-4—r;p) 

;W -2- J;P-7S/) -4, 7-ytHD-5H-fxy [2, 3 

-c] \f.y>-Z-ft)li£yWL ; 
5- ( (4- (3, 4-^h*y-7i^) - 2 -**V-:/*- 3 -X 

y-r;i/75/) -2- u;i/- 7 s/) -4, 7-^tHo- 

5H-^X/ [2. 3-c] K5>-3-*;i/#>BE ; 
5- ( (3-lH-^>V<5^/-;i/-2-'f;i'-7 , Ot!^x;P75/) - 

- 2- (**+mj;u-75/) -4, Ko- 5 H-fxy [2 

, 3-c] tf^>- 3 ; 

5- ( (2- (1. 3-v**V-l, 3-i?hHO-' fVOF-ih2- 

-^u^75y) -2- (**ii-u,)i/-7$/) -4, 7- 

ykHD-5H-fx; [2, 3-c] 3 -#;P*>& ; 

5- ( (2-7-t^;U75y-yDtr^-XJU75y") -2- 
•tf'J^-75/) -4, 7->?t HO-5H-^xy [2, 3-c] t^>-3 

5- ( (2-7-fc3\IU75y-4-*^;UX^77X^-7^'j;U75/) - 
-2- C*-*-y-U;P-7$y-) -4, 7-ykh'D-5H-fxy [2 
, 3-c] ¥7>-Z-t>)Vit>m ; 

5- ((2- (1. 3-S?**y-l. 3-ykKD-<y-f>H-^-2- 

-yjp) -4-/5 1 ;i'-^>^y-'r;i/75y) -p^p) -2- (ttWfr-T 



( 23 ) 



^^2002-506072 



57) -4, 7-ykh*P-5H-fxy [2, 3-c] fc^ >- 3 -#>M$> 

Wt; 

5- ( (2-7ir^75/-3-*3\H/-7"7 c U;P75>0 -2 
- 'J ^-75/) -4, 7-ykHD-5H-fi; [2, 3-c] tf 

5 >- 3 ; 

5- ( (2- (1, 3-v**7-l, 3-yth-a-^y<>h'-^-2- 

-f;w -3-7xrjp-^Dt«75/) -2- or+itiui'- 

757) -4. 7-ytHP-5H-fx; [2, 3-c] fcT7>- 3 -fl^tf 

5- ( (3-77>-3-<^-7^UD<;i'7sy) -jww -2- or 

*1tU;i'-75/) -4, 7-ykh*D-5H-fiy [2, 3-c] b*7>- 
3 

5- ( (2— f>^>-2-' ()U-7-t?fr7$;) -2 - 

itU;i/-75/) -4, 7-/tKD-5H-fxy [2, 3-c] l^7>-3 

5- ( ( (9, 10->*t+V-9, 10-^kh'D-7>h7t>-2-* 

;m?-ju) -7^y) -*^;» -2- o**-tf-u;i/-75/) -4, 7--^t 

KD-5H-fxy [2. 3-c] ¥7>-3-t>)l#>m.; 

5- ( (2- (^-7^i^>- 1-' f -7-fe^;i/75/) -^^;w 

-2- UJ!/- 7 5/) -4. 7-ykHD-5H-fxy [2, 3-c 

] ¥7>-3-X)]/7£>m; 

2- 1)^-7 5/) -5- ( ( (4-t+V-4H-^P^>-2- 

-75/) -4, 7-ykFa-5H-fiy [2, 3 

-c] tT7>-3-^;i/#>gE ; 

2- 0**+Mj;i/-75/") -5- ( ( (3-**7 — i>?>- 1 
-;P) -75/) -*?M -4, 7-ytKo-5H-fiy [2, 3-c] 

\L=jy- 3 -**#>K ; 

5- ( (2- (1, 3-^+V-l, 3-ykh-p-fyf>H-^-2- 
-7 , ofcf^-- > il/75/) -/^;U) -2- (**+HJ;U-75/) -4, 
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7-^kh*o-5H-fxy [2. 3-c] \f.y>-Z-t>)Vi£>m; 
7- (1, 3-wy-i. 3-ytHo-fy^>h*-^-2-r;wf 

M -2- (**+f-'J;i/-75/) -4, 7->*kHa-5H-fi; [2, 3 
-c] K7>-3-;fr;W?>»: 

7- (7*^*75 /-^M -2- ot+itu^-zs/) -4, 7-$? 

tFD-5H-fi; [2, 3-c] 3 

2- (tJ-^'J^-TS/) -5- ( ( (3-*-*y— f>^>-l-*;M* 
-)V) 75/) -4, 7-ytFn-5H-fi; [2, 3-c] My 

>-3-#;i/#>& ; 

5- (2, 4-/t*7-f7 , /'Jy>-3-' IfrtfM -2- (**+MJ 
^-75/) -4. 7-y'kHD-5H-?i; [2, 3-c] My>-3-fi 

5- (5, 6-5**dd-i. 3-sWry-i, 3-*^fcHn-< y-Y >H 
-JU-2-<;M^;i/) -2- (***U;U-75/) -4, 7-ytKn-5 
H-fiy [2, 3-c] tr7>-3-*^#>K; 

5- (1, 3-v**7-l, 3, 4, 5, 6, 7 -'vHJ-fc Kn— f V-f > 
H— ^— 2 — -2- tt*D-i))\s-7S.;) -4, 7-vkHD- 
5H-fx; [2, 3-c] ¥y>-3-J])lX>m; 

2- 11^-75/) -5- (1, 1, 3-h'J**y-l. 3-->*t 

hp- ih— *>y [a] -fy^T 1 /— ^-2— t;m?;w -4, 7-vtn 

o-5H-fI/ [2. 3-c] ¥y>-3-tl)V-#>Wt; 

5- [ (4-/ h + ->-^>-tf>X^*n;i/7 5/) -^^] -2- 
-y-'j;i/-7Sy) -4, 7-ytHD-5H-fiy [2. 3-c] f^>-3 

N— (6-tKD+y-3-kHD + ^f^-4, 5, 6, 7-fh7kK 
o-^>y [b] f^7x>-2-'fjW -^+-tJ-A^; 

2- 0t=HtU;U-75/-) -6- (2* -7.en [1* , 3' ] -/t+V7 
» -6, 7-ykHP-4H-'<> > / [b] ft7i>-3-M#>i; 

5- <2-*^-4-**y-4H-*^»/U>-3--f JloWM -2- 
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tt^Wfr-YS.;) -4, 7-yth*D-5H-fi; [2, 3-c] 
>-3-#JM*>& ; 
5- (5-^DO-l, 3-yt+y-6-^77^^-l, 3-v>tF 

o— f vok-;p-2-<;m^;w -2- (t+ij-'J^-ysy) -4, 7 

-yth'D-5H-fiy [2, 3-c] tf5>- 3 ; 

5- (5, 7-v>**y-5, 7-^t Ko-hTDD [3, 4-b] t'Jy> 
-6— {)V^)V) -2- Ct*U-U;i/-7$>0 -4, 7->*kKQ-5H- 
fiy [2, 3-c] tf7>-3-#;i/#>&; 

5- (1. 3-v^+V-l, 3-^tKo-eoo [3, 4-c] trU->*> 
-2-4)V* 1 f-M -2- (^-+itU;i/-75/) -4. 7-vtKo-5H- 
[2. 3-c] t?7>-3-#;U#>&; 

5- (5, 7-->***y-5, 7-vtKD-tfOD [3, 4-b] tf7V>> 

-6— f;M'^iM -2- (*+-y-u;i/-7^y) -4, 7-/th*a-5H- 

fxy [2, 3-c] tf7>- 3 

5- (5-nho-l, 3_j?^y_i, 3-ykFD-^y^>F-Jh 
2— OM^;W -2- (^-y-'J^-T^y) -4, 7-vtFo-5H-^ 

iy [2, 3-c] e^>-3-*;^>^; 
5- (1. 3-s*tf-*y-3. 4->*tHa-iH-fy+; y>-2— fA- 

y^;i/) -2- (^+1i-'j;i/-75y) -4, 7-ytKo-5H-fi; [2 
. 3-c] H7>-3-tl)lX>m; 

5- (4, 6-5>**y-4. [2, 3-c] t°D-A 

-5— ok*^;W -2- (**-*ij;i/-7$y) -4, 7-yhKa-5H- 

^xy [2, 3-c] \dy>-Z--h)V#>m; 

5- (4, 6-Wy-4H, 6H-fX/ [3, 4-c] t!P-;U-5- 
-TJM^W -2- (^+-b-U^-7Sy) -4. 7-ytHo-5H-fi; 
[2, 3-c] fcf5>-3-;ft;i^>& ; 
5- (4, 6-v**y-2, 6-ykKo-4H-k*OD [3, 4-c] t" 

-2- 0t*1tUA-7Sy) -4, 7-xtFO 
~5H-fi; [2. 3-c] fcf^>- 3 ; 
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5- (4. 6-v>**V-4, 6-vtHD-t!0P [3, 4-d] ^7*/- 
fr-S-UV^M -2- (ttWJls-mS) -4, 7-ytHD-5H 
-^xy [2. 3-c] ¥7>-3-*)\s#>m ; 

5- (2-7-fe^7^/-4, 6-^*y-4, 6-vtHo-fPP [ 
3, 4-d] ^7l/-;P-5-' -2- 'J 5/) -4 

, 7-^kh'0-5H-fxy [2, 3-c] lf7>-3-*;MS>*; 

5- (5-kh'n+y-l, 3-v^+V-l, 3 - v t H □ V-f > K— 
JI^—f^^M -2- (^+1tU^-75y) -4. 7-vth*P-5H 
-fi; [2, 3-c] fc!7>-3-*;i/^>^; 

5- 3-^+V-l. 
-2-<JM^;U) - 2- (^+1fJ^-7Sy) -4, 7-vtHP-5H- 
fi; [2, 3-c] kf^>- 3-#;!/#>& ; 

5- (4-tl^o+y-l, 3-v?i-+y-l, 3-v?t KP-' f V-T>K- 
;P-2— -r;i/^^W -2- (^+-y-U;i/-7$y) -4, 7-ykHo-5H 
-fiy [2, 3-c] k?7 >- 3 ; 

5- (4-*h*>- 1, 3-x**y-l, 3-yt Hp— fVOHl' 
-2— Ol^M -2- (^++J-'J>il/-7Sy) -4, 7-vtHP-5H- 
^X/ [2, 3-c] \±y>-Z-tl)V$>m. ; 

5- (4-xhP- 1. 3-^+y-l, 3-^tHP-fy-f>Ml'- 
2-f;M^;» -2- (^+-y-'J^-75y) -4, 7-ykFo-5H-f 

xy [2, 3-c] tr^>-3-^;u#>^ ; 

5- (4-7-fe^;P- 2, 6-v^-+y-k!^7> J >- 1 — f;M3\H/) -2 
- 0t*U-U;i/-7S/) -4, 7-ykKP-5H-fI/ [2, 3-c] kf 
5>-3-yj;M*>& ; 

5- (2, 6 - yt*V - 4 - h U D / ^ >x;^-Jl/- k^7V >- 
1— f;M^JW -2- (^-+-y-U;U-7$y) -4, 7-ykh*D-5H-f 
I/ [2, 3-c] 3 -X ; 

5- (4-**>;UP#x;i,-2, 6 - yt*y-k^7y>- 1 --f JWf 
)V) -2- (WU^-75y) -4, 7-ykh'D-5H-fiy [2, 3 
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-c] bf7>-3-7j;W*>& ; 

s- is-tj-jvtDin^ 3--y**y-i, fv 

< > K— Jl^- 2 — t)V**M -2- (^-+1tU;U-7S/) -4, 7-vfcF 

□ -5H-fx; [2, 3-c] tf7>-3-^^>^; 

5- (5-x^*;w\*^;i/-i, 3-^+y-i, 3-ytHo-' fy 
<4>$-)V-2-'(fr*9-)Vi -2- (7}-+ifU;w-y5y) -4. 

□ -5H-5PX/- [2, 3-c] £y>-3-tl)]/tf>m. ; 

5- (5-7 p Dk!;^;i'A* ; E-i';i/- 1, 3--y^-+y-i. 
y-f >H-;w-2— -2- (**u-y;u-75/) -4, 7-vt 

HD-5H-fX7 [2. 3-c] t7>-3-*M>||; 

2- (^-+it'j;i/-y5y) -5- (i-^^-*y-i, 3-ytKD-<y 
-r >K-;i/-2— r;i//^;i/) -4, 7-/th'o-5H-fx; [2, 3-c 

] tf7>-3-#;i/*>® ; 

5- u-v^^io^i/A*^ ;i/-2, 6-->*^y-tr^7v ? >- i --r;i/ 
y^;u) -2- ot^iww-rs/) -4, Ho-sH-^xy [2 

, 3-c] ¥?>-3-t))lX>m; 

5- (4-y^;i/*;UA**-f;i/-2. 6-yt*y-^7y>- \-' 
?M -2- (**1t'J;U-7Sy) -4, 7-ytFD-5H-fi; [2, 
3-c] k!7>-3-;*7;M*>& ; 

5- (2. S-*JttV-\lU s S>-l-'UV*?'M -2- WJ^ 
-757) -4, 7-yhKD-5H-fI/ [2, 3-c] k!5 >- 3 -#;i> 
#>B£ ; 

5- (4-lJ)Vrt : £<1)\,*3-)V-2, 6-iS**V-i?l7~S>-l-'()l* 
=f)V) -2- (^-y-'J>iP-75/) -4, 7--ykHo-5H-^xy [2, 
3-c] \?.?>-Z ; 

5- (4-*;i/^+->^^-2, 6-W;-^7y>-l-^;Mf 
;W -2- (3-*-tf-'j;U-75/) -4, 7-ykKo-5H-fi; [2, 3 
-c] tT7>-3-*^>K; 

5- (3, 5-v>**y-2. 3-vfc KD-5H-^>y [ f] [1, 4] 
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=Wtt?fcf>-4— -2- Ct+trlUl'-TS/) -4, 7-vfc 
HD-5H-^xy [2, 3-c] tT7>-3-*^>^; 

5- (2-7^)175.^-5, 7-v^-+V-5, 7->?tKo-fOO [ 
3, 4-d] t'J5y>-6-' Ult^M -2- (**1t'j;i/-7a /) -4 
, 7-ykKo-5H-fx; [2, 3-c] ify>-3-tl)V^>Wt; 

5- (4- (4-7-t3 L )l75.;-'<>-Z>Z)V*-)l) -2, 6-*/**V 

-^7y>-iH;Mf;w -2 - (^•y-u^-Ts/) -4. 7— s>t 

Kn-5H-^xy [2, 3-c] tf'7>-3-^^>K; 

5- (4- UK->-^^-MWf) -2, 6-^**7-tf^'J 
->*>- 1 — OM^M -2- (**1t'j;i/-75y) -4, 7-vkHo-5 
H-^X/ [2, 3-c] \f.y>-Z-t>)l#>m. 

^tzit^mm^mz^ v ? sis. 

[ffjJcJS9 1] yoH>?Oy>^7 7^- fcf (Protein Tyrosine P 
hosphatases) <M>t t^-S/cfi^vn \s- 9 -tVX mUm^ 

[i*S9 2] st*«l~9 0<D ^-rtl^ USKIfiic <7){fc£tK SfcttlB 

-mz$tsz\tzw®tTz, immmm. ummmm. mmmmm. -i >xu 
>&tt&£fzmm*fem?z<D\zm®&mmui8.v>!. 

imMm9 3 1 3ft$£ 1-90 o^-rn^ 1 ^tci5@<7)^«5. 

s^Stts*. i o*fc«*n«±©3iBW¥«ictt*L 3 
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9 4 ] ias^fiJttt#goS^olJS©, JS^lg 9 1 

» 9 2*fctt9 3lwCa©E»rit*. 

[S!#JS95] ttffc&tttf. 1BS£9£>0. 0 5-lOOOing, JfSl 
< 0 . 1-500 mgO$gffl, -5" LT4#K 5 0 ~ 2 0 0 mg<D$gffl<Dffl»-CS# 
SftS. «^9 1,92 i;£«9 3 £l3fc0E2i&fi!c$>. 

c^5}cJS9 6 ] n*%. i ~ 9 o ©v>rft*» 1 «cbb* 

97] i mmmm. i mmmm. mmmmm, << u >*gin& 

9 9 1 mmt lx(d, m*m 1 ~ 9 o ©v»rft*» 1 *fcB*©fl: 
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cat*! ioo] mMZMfetztztbo. m*m i ~ 9 o wrta* i m 
m$m ion i mtsmm. i mmmm> mmmmm. -r >x u >stn 
urn* i ttc£*®fc&tt. *fc»«Hra t ttK« : #u3 s»t> t < Hiit® 

[Sf#JSi0 2] a5JfcSE*^trfegE«ffiW*. »S%a>«Mgm&tt'3 

T£fctt±#£#5£«, 7;pyA<T-**J:l^tt#M*TOB©*S*, 
fc^rXjg^©^«e*fettTOtjgLfcE5m©ifjg©fc«)©. S^Sl-9 00 
urn* 1 *K:E«©fc£*u *fcttjd«l*WK8 ! lF*L'5 U < te&St© 

[i»*js 103] i mmmm. i ism*?!, rams. < u >&*n 
104] ttm&ttttm&mm* tm&vmfmmzm 

mm. •A*fr»7i/;w £ -*ak ncmedttflltttNt*. j£ 

*«»rs*, *fc«::tticrt3?ra. h*<>o^«©« 

-90 ©urn* i JSKEtt©fl;£tt£|ft.5T* d <h tT 

in** 105] #ci sm*. i lam, ox u > 
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mxm io6] E.ft&z$ts%&mfmm. mmzammmmz 

x. i~9o m^rnfr i miztm<Dit%y>£rzimm¥mzgf%. l?z> 
[fs^jg io8] su <d^^ <r>w&5mx$> -o T, 

a) 

Kb 6] 




£ (I) ©7S/g&<b£^£5£ (ID ©8£i&fb$J (Z\Z\X, A. R,. R 2 , R 

3 , r 4 > R 16 *j:^R 17 tt» ±mtmmx$>z>) <h£££-e-5a\ 

b) 

Kb 7] 
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R„COOH * RqNH, + R^CKO ♦ R M NC 
<*> (") (Ul) {IV) 




1))l*>m (I) . (II) i>«fctf7^xt K (III) 

H (IV) [ddT, R l2 , R l3 . R l4 , £J;tfR 15 «. ±|BiRatC. tK^> C 

,-c 6 7;i/*;k 7U-;k t*)-)\,c x -c 6 T)\,*)V (7;i/*;i43ebtf7U- 



(it*. Ytt, R ir R |3 , R u . *5«fctfR ls ©££j£*;j*U flTA, R, 
c) 

Affile 1 ^£@ffi£ft#f::IS££-ttT. -etlHJ; Qftj&ftfH > t*^- HJ 7 

;Mk*tt«T«ff*ns, ±104^-)^ (ugi) o^fcb) ) ^ff^c 

[IS*J11 0 9] SH2 K*l->£^t?*>/1^H£^t?pTy rStt$ 

. istjfcjg i ~ 9 o izmm.(D{t^o 



[its] 
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[0 0 0 1] 
[it 9] 




an 



[0 0 0 2] 

<h^3fl^5££*>^ PTPIB, CD45, SHP-1, SHP-2, PTP 
2, LAR&tfHe PTPftt'tUofc/DfOf D«»*A7 7^- bf (PT 
Pase)OH^W(cWfiJ^IS^ST*§$(TL^^^v *-©W«2rft. 

. ft&jfc'K A, R,, R 2 , R 3 , R 4 , R if RXfR„\Z^Xit. J^TT*3 5l: 

[0 0 0 3] 

PTPaseste, <m fi)cS> j«tetf^£W4«a«tt&iBias'y*u >^ 

. M^ntffc (Flint et al.. The EMBO J. 12:1937-46(1993) ; Fischer et 
al, Science 253:401-6(1991)) , fDy>*X77^- V<DM%mmXte& : £: 

ztifcmmmmiz. ^^^mmo^mRummzm^-t^mm^^ ( 

Wiener, et al., J. Natl, cancer Inst. 86:372-8 (1994) ; Hunter and Cooper 
, Ann. Rev. Biochem. 54:897-930(1985)) . 
[0 0 0 4] 
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[0 0 0 5] 

S (Fischer et al., Science 253:401-6(1991) ; Flint et al., The EMBO J. 1 
2:1937-46(1993)) . $77r^- V\Z\t, 'M<tfc2^©±^^7X^ 

ffi-r^:f^t>^ (i) j tv>x\tbu*=.>*ft<D±iz*)>MM am) 

ti*>Wn (Xtt^y^H) *m>mt-r*%<D (Ser/Thr *^77^ 

tp^^ns) ru (2) 7^y^o-»7&^u>^s ^^-rsfe 

<D (yox-r>^Ox>*7.7r^— tTXttPTPase £0?fcfn-5) 
[0 0 0 6] 

PTPase tt» a) ffl£ft:m#JKJrHPTPase Rtf b) k-fe^-^-f^X 

aHflartPTPase : ^:g|5^©i!Ea<Di|fflliart^< ^(DPTPase 220~240<S 

5. PTPase K^0©n«0««tt. HflfiSrtPTPase &mf&l''<)l<TlZM>mt2 
•&S±Tfi^?Siil^fc-r^0<J:#A.6nTU-5 (Mauro, L.J. Rtf Dixon, 
J.E. TIBS 19:151-1550994)) . 
[0 0 0 7] 

^tlAcPTPlBTfeofc (Tonks et al., J.Biol. Chem. 263:6722-6730(1988)) . 

g&<. PTPlB**i7D-->^$n/c (Charbonneau et al.. Proc. Natl. Acad. 
Sci. USA 86:5252-5256(1989) ; Chemof J et al., Proc. Natl. Acad. Sci. USA 
87:2735-2789(1989)) „ flHfigftPTPase©^©^^ LT(i. £©*>©#&£ 
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[0 0 0 8] 

(1) TflBfl&PTPase (Cool et al. Proc. Natl. Acad. Sci. USA86:5257-5261 
(1989) ) , (2) y y hOM?1?&se (Guan et al.. Proc Natl. Acad. Sci. US 
A87: 1501-1502(1990) ) , (3) #^13*7.7 7^— fcfSTEP (Lombroso et al 
.. Proc. Natl. Acad. Sci. USA 88:7242-7246(1991) ) , 
[0 0 0 9] 

(4) PTPas e£^Tf-5 XX U >- > : PTPMEG1 (Guet al., Proc. Nat 
1. Acad. Sci. USA 88:5867-57871(1991) ) , PTPH1 (Yang and Tonks, Proc. N 
atl. Acad. Sci. USA88:5949-5953(1991) ) , PTPDl&tfPTPD2 (Moller et al., 

Proc. Natl. Acad. Sci. USA 91:7477-7481(1994) ) , FAP-1/BAS (Sato et al 
., Science268:41 1-415(1995) ; Banvil le et al., J. Biol. Chem. 269:22320- 
22327(1994) ; Maekawa et ai., FEBS Let ters337 :200-206 (1994) ) , RtJfPTPa 
se£^tfSH2h**-r > ; PTP1C/SH-PTP1/SHP-1 (Plutzky et al., Proc. Natl. Ac 
ad. Sci. USA89: 1123-1 127(1992) ; Shen et al., Nature Lond 352:736-739(19 
91) ) R£fl>TPlD/Syp/SH-PTP2/SHP-2 (Yogel et al., Science 259:1611-1614(1 
993) ;Fenget al., Sc ience259 : 1 607-161 1 (1993) ; Bastein et al., Biochem 
. Biophys. Res. Comm. 196:124-133(1993) ) . 

[0 0 10] 

iS^acD^X^Of/^-yDx-f >*7s77^— if (LW-PTPase)tt. 

<D&m&. &TF(D¥fmz&®LT. PTPase^SffcJgLT^S : (i) 
Z.tlit?mseiS^3^L^—y : Cys-Xxx-Xxx-Xxx-Xxx-Xxx-Arg£ 
WfS (Cirri et al., Eur. 1. Biochem. 214:647-657(1993) ) ; (ii) Z\OC 

(Cirri el al., mtii. Chlarugi et al., FEBS Lett. 310:9-12(1992) 
) : (iii) ftT^ftfibtiT&MZ. PTPlBRtf Yersinia PTPt^<^#U^« 
mMZttto (Su et al., Nature 370:575-578(1994) ) „ 
[0 0 11] 

Hi^^-ryoPTPaseti a) 8t£±<DU #> Yfe^mMK K*-f X b) 
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L-OBIfl&rtPTPasefC*f L T£ £ to. |/-fe 7 * * -f T'OPTPase 

tt» 20<D^JIia«Lfc«!l!(«PTPaseH^<>$Wr5. 
[0 0 12] 

\0\l£'?'<gmtMl'±.7??'(7?T?ase\t. PTP/BfC*f-f S4S|5H£lcgoa>T 
Cl<7)^77.0^{Cii-r5feOiLT^$nfc (1) CD45/LCA (Ralph, S.I., 
EMBO J. 6:1251-1257(1987) ) , Rtf (2) LAR (Streuli et al., J. Exp. Med 
.168:1523-1530(1988) ) T&^fc. (Charbonneau et al., Proc. Natl. Acad. 
Sci. USA86: 5252-5256 (1989) ) „ CD4 5I1 Mtt?m<Dm? >/"??H<Z>^#t 

j&!h%(Dmife±-V<D%.f£$l2nz>J:olZ&t>ttZ (Trowbridge RZt Thomas An 
n. Rev. immunol. 12:85-116(1994) ) . 
[0 0 13] 

PTPase£iKS¥<Z>*?ifi£*<h LT0CD45RmARtf>pg£fc«. Ix-fe^^^-f :/tf)PTP 

ase^;u-yo^< o^<7)s&smmw|51^r^^ □-- >y&-r<mzm* 

T</>£. *»< LT5 0(D^«C-5PTPaseT^^ (3) PTPa, (4) PTPj3, (5 
) PTP5, (6) PTPa, RZfi (7) PTP£> KJ$<D 1 0<DW^<D*Tl^££tt*: 

(Krueger et al., EMBO J. 9:3241-3252(1990) ) „ 

[0 0 14] 

•eof&OMi^^-f 7(DPTPase<Z>0»J<i:LTfcL (8) PTPC (Krueger RZfi S 
aito, Proc. Natl. Acad. Sci. USA89: 74 17-7421 (1992) ) tm&lzMmftM® 
ftlZ0k&W.7mm&O\ i *'1 >£#tfPTPr (Bamea et al.,Mol. Cell. Biol. 13: 
1497-1506(1995) ) (9) PTPtf (Gebbink et al., FEBS Let ters290: 123-1 
30(1991) ) , ( 1 0) PTPk (jianget al.. Mol. Cel 1. Biol. 13:2942-2951 (199 

3) ) ^-g-sns. 

[0 0 15] 

ffife±(omm\z&^T. \/±.zf2?4zf<nmis<i&&o)&ot3M.mzftmt 
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•Sdii^T^S (Fischer et al., Science 253:401-406(1991)) : (I) CD45 
; (II) LAR, PTPd, (1 1) PTPa ; (III) PTPb, (12) SAP-1 (Matozaki et 
al.. J. Biol. Chem. 269.2075-2081 (1994)) , ( 1 3) PTP-U2/GLEPP 1 (Seimi 

ya et al., Oncogene 10:1731-1738(1995) ; Thomas et al., J. Biol. Chem. 2 

69:19953-19962(1994) ) Rtf (14) DEP-1 ; (IV) PTAa, #PTPe. im&&<± 

TOMry^-fyOPTPaseWU 2O0PTPaseK*-1' 
[0 0 16] 

MLUPTPasett. miiftMz.miZ.2tl. k h^VA©<pf:tt5 O Ottlt^^ 

y^u yy*-y— tfx-/t-7 7 s v-o^M-ztifc-v-i Xiz&^gte 

zmtffZ&ZtLZbOt^mZtlT^Z (Hanks and Hunter, FASEB J. 9:576-5 
96(1995) ) . 
[0 0 17] 

PTPasefi. ^Df^ y^-uyy^-y— bf (PTK) iZttT 
3rz.U-b?Z>Z\i:lZ&Z>. L^b&^£, PTPasesO^tOUTWctOW 

[0 0 l 8] 

-m*mtfz>£> sH2K*-r >^wr-5PTP id«, -r yy^vymmnRas 

fe&itiZ&VZiEomftVoM (Noguchi et al.. Mol. Cell. Biol. 14:6674-668 

20994) ) *LTi&&® : ?m%mftmfemy#i-)wnmA (Xiao et ai., j. 

Biol. Chem. 269:21244-21248(1994) ) 0J£0i&frt)Si <h LTftUHT -5 

t>n. ffi^&PTPicrau &&m?mmmmm<Dfk<Dm®VintLTftm-? 

.koiZ&titlZ) (Bignon and Siminovitch, Clin. Immunol. Immunopathol. 7 
3:168-1790994) ) . 
[0 0 19] 

sEOmffiVant LX<0?T?i$e<DhO 1 ^CD0t]«> rnyylrj—VO S rc£8t 
M<Dftmt£fem^Z£oizW>m$tltzm9L\z£?TWifct<tirz. ¥i\z^<-Dfr 
(DnmmftffiW. CD457&<> *>-^e,<« Fyn mS- LckOC*^o^><DflJiU> 
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Chan et al., Annu. Rev. Immunol. 12:555-592(1994) ) . 
[0 0 2 0] 

2M#&££> (dual specificity) Zfaf-i >f Dy>*777^- bf (dsPT 
Pase) fct y>3fcfc--fe'J>/hM-=>*»S£H«, U >^a 2/>*>S & U > 
Ktfi£j&D7K##T#5PTPase^ffi3*rtT 1 Offlt^^ 7*£J8j&-f&. dsPTPli 
. PTPaseO-y-'f >E^J-T^:t>^ His — Cys — Xxx — Xxx— Gly— Xxx— Xxx— A 
rg. 3 •POdsPTPasetf. ttlian^y^»l»S*^— i? 

(ERKs) /T-f h^x>S^tSynx-r>+^— feT (MAPK) £gft'J>g£>ftL* 

[0 0 2 1] 

•ffc>£-5MAPK*X7 7:?— t! (CL100, 3CH134) (Charles et al., Proc. Natl 
. Acad. Sci. USA 90:5292-5296(1993)) ; PAC-i (Ward et al., Nature 367:65 
1-654(1994)) ;rVH6 (Mourey et al., J. Biol. Chera. 271:3795-3802(1996)) 
. dsPTPase<7)£3?&, &£3$iJ&. WMimitX h l/^Xttiya v ?lCckoT 
ffif£2tl2> (Ishibashi et al., J. Biol. Chem. 269:29897-29902(1994) ; Keys 
e and Emslie, Nature 359:644-647(1992) ) . 
[0 0 2 2] 

dc25 (Millar 2k& Russell, Cell 68:407-410(1992) ) ; KAP (Hannon et al., 
Proc. Natl. Acad. Sci. USA 91:1731-1735(1994) ) . fSefcaEUdtH. 2S 

#gM*X7r?— tf> cdc25Kcb&cdc2(Dll£y >mttf. mmftT'OGfaftSl 

<Dtctb\Zi&gt£tlZ> (Walton and Dixon, Annu. Rev. Biochem. 62: 101-120(1 

993) £ e fcDf»j#£ttT^£) . 
[0 0 2 3] 

PTPasett. mx. t<i£Zi£&ATtomn*m^Tmifo3Ltfw& i }V4hfr*>m 
9-a >>>*■■}-— • mzzz^aisyvymmMft. mmmm. mm 

%n&&RZfMI&ft<tli%Zf-Otte>tlZZ.tfre>. PTPasefcX£tte><Z)ygifcii£ 



( 39 ) 



^^2002-506072 



[0 0 2 4] 

-ecD«ig^Sjfi^$tl/!:*X7 7^— fe'T^SPTPIB (Barford et al.. Sci 
ence 263:1397-1404(1994)) «> Oxo. 'J >SI?g£!#$ttiag$«$£il (Flint 
et al.. The EMBO J. 12:1937-46(1993)) \zm5-LX^Z>Z\t&7ikZnX%X& 

#UT^5^fEtt#&3C<h^l&$nT^& (Wiener, et al., J. Natl, can 
cer Inst. 86:372-8(1994) ;Weiner et al., Am. J. Obstet. Gynecol. 170:117 
7-883(1994) ) . -f >*>jl U >»«SW««lia^3E»^*-XAtt, S6*i- 

[0 0 2 5] 

Rzfimft\z&ttz?mm'&Mm^t~\zmwztiT^ui\ ^otptpibodm 
mmt, 3bc*jw*ptp iwiSim*w*>fr\z-rz>--®tt3;Q, -g&o^-x-m 

[0 0 2 6] 

•5. ^05^©2 ^>-r^:t)^SHP-lfi.^Syp/PTPlD/SHPTP2/PTP2C/SHP-2H, 
izm^LTZfz (Li et al., Mole. Cell. Biol. 14:509-17(1994) ) . WilSO 

tb#mzM$?z>^tfrt>, cti6©*777^- M(om.mmni)mm\z^mm 

t^o&mtfiLT*>tlT^Z>. U-oXs ^S^^PTPaselZ 

[0 0 2 7] 

PTPase : >->3.>) >ls-£72 >?&&/mfcm 
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[0 0 2 8] 

3^)©«»cfiH^tSnfc^P>'>a* (^P5»-1150K^-f » «£t> 
'f>J'a'J>Ut^SR-l (IRS-1) ^J6fc^©ft&©WSH©^D'» 

fcf (IRTK) ©^£fcigtt*fc*^<U>fc<fcSnfc<TttfcSfc^ (Wi 
lden et al., J. Biol. Chem. 267:16660-16668(1992) ; Myers 2SSlO^ White. Dia 
betes 42:643-650(1993) ; Lee Rtf Pi Ich, Am. J. Physiol. 266:C319-C334(1 
994) ; White et al., J.Biol. Chem. 263:2969-2980(1988) . 
[0 0 2 9] 

©* 'J >gtffc#iiT S Sffi^tt £ fc O £ i: £tk L km 55© IRTK© X&&ll#ijg8? 
ffitt?Jtf£l;:J;oTli&£ftT^<5 (Hubbard et al., Nature 372:746-754(1994 
) ) . 
[0 0 3 0] 

^<-Dfr<Dm9UtW*>fr\Z. aE'J>IMl:£tlfclRTKj&«. in vitro T©JlftU 
yffltlZ&Q&fcZtl'ftzt^? zt&^VT&K) (Goldstein. Receptor 3:1- 
15(1993) ;Mooney and Anderson, J. Biol. Chem. 264:6850-6857(1989) "fTf? 
#£ttTI^3) . U>if^Ox>-1150r ; ^-f V-ltXFES 

l J>mmmzit^rzm^iZZfuf-^>^u^yt^yy^—i£ (PTPase) \z% 
?Z>Wtbm£&<Dft^nto-C$>Z> (Kinget al., Biochem. J. 275:413-418(199 
1) ) . 
[0 0 3 1] 

tot, Z\<D^Uis>- bV?U>y htfl RIKWaflX-fyftlti 
m-TZttmistzKUZ (Khan et al.. J.Biol. Chem. 264:12931-12940(1989) 
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;Faureet al., J. Biol. Cham. 267:11215-11221 (1992) ; Rothenberg et ah. 

J. Biol. Chem. 266:8302-8311(1991)) . -i yi/3. U >E>^'J >^iH2§tC*r 
?Z>nn$e<D®t3.-tsy'7V>>?\t. 7v hcoraifflfiSfi (Meyerovitch et al.. 
Biochemistry 31:10338-10344(1992) ) Rtf7o3-$>mmffiOy v H^60jFF 
MA (Boy l an et al., J. Clin. Invest. 90:174-179(1992) ) <DPTPase?§tt£ 

[0 0 3 2] 

LfrLfctfZ* -i >'>a'J>l/-fe^lC|6]^oT<J5flH4$:feOPTPaseO?? 

mt. &>±\zmbtc&5\znu.i$mT&z>o z*>\z. ±mmzMv^?msm 

HsWiMS. (Fantus et al., Biochemistry 28:8864-8871 (1989) ; Eriksson et al 
., Diabetologia 39:235-242(1995)) (Leighton et al., Biochem. 

J. 276:289-292(1991) ) <£>tfT*#6nS. 
[0 0 3 3] 

$e>{lS)fi<7)«ff5tlCcfcO> $tLWyZ<D'<)\,**yy7i-i/'y&tf in vivo 
T?m&(OM^^ffifc%®tVTftm?%Z.ttft>fr'iT^Z> (Posner et al. 
mm . Z\tl$(D<t'£>V>)<Do*>0>2-Dtf. EG¥U-tZf^<Dh<D\Ztt^ >->a.'J 

[0 0 34] 

j£¥££oT, PTPase^WTS»l#Wt^$tl^:SH2H^-r>. PTP1D (Vo 
gel et al., 1993, ffiffl) tflRS-lii&tfo^tltril&U >iKfc-f ji 

Kuhne et al., J. Biol. Chem. 268:11479-11481(1993) ; (Kuhne et al., J. B 
iol. Chem. 269:15833-15837(1994) ) . 
[0 0 3 5] 

tm<DW%te. IRTKi8tp£ffi5PTPase^ HHg (Faure et al., J. Biol. C 
hem. 267:11215-11221 C1992)) &ZfifVzi : sJWk»¥ (Haenng et al.. Biochemi 
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stry 23:3298-3306(1984) ; Sale. Adv. Prot. Phosphatases 6:159-186(1991)) 
<D2 77>lzm?2>Z£&7fi®VT^2>. Hashimoto et al.tt, mMOti&J&WP'C 

Ltlt£^t^?Z.t&m%Ltc (Hashimoto et al., J. Biol. Chem. 267:13811 
-13814(1992) ) „ 
[0 0 3 6] 

•tCfSI&tt. m^SPTPlB^^lK(lLARS.lKPTPa<Di9fl)!aK r^-f >£ffltr>T» 

suss* i r©wu >K^/^e^k©^af5:ttfe-rsc:<t{c«fcoT^$nfe. 
sat. bsmm&%wco>'( >^=l u >->^>j >^c*t"r*L-AR©«&* 

£m9£t2>tztblZT>9-1i>zmW&m2tlfc (Kulas et al., J. Biol. Che 
m. 270:2435-2438(1995) ) . LAR*>/\°?Hl/^/KD*1j6 0/1— fe> htf)Wffi** 
. -f >S/a.'J>Sf5BS!aS , J>ll'fbo*91 5 O/t- fe>h©*MJni<t:MfTLTUfc 

o 

[0 0 3 7] 

U^L^e. lRTK?§t*©ii*«fc>-f 3 5/1— fe>hU*^6n**^fc 
©Kl*fU 'f>5/aU>ftfftt*X7 7^M>' - 1* (PI3 
• if) ffitt«3 5 OA— fe>Nt^L<li^LfCo LARU"UKDflS«tt. I 
RTK^P^XO'J^ftXttSttOSaS^^&iSfeSLa^ofc. LAR 

[0 0 3 8] 

^tlSTO^Stt. s rcgft-ft (Zheng et al., Nature 359:336-339(199 
2) ;denHertoget al., EMBO J. 12:3789-3798(1993)) K.tfGRB-2i:(DfflSfWB 
(den Hertog et al., EMBO J. 13:3020-3032(1994) ; Su et al., J. Biol. Ch 
em. 269:18731-18734(1994) ) *misT<Dt/?j-)\,MnmA\Z$>VZ>?T?a(D'i2!.m 
£JtMUT^3#, SifiWiiftfrete. ^©*X77^- afe^-t«jfiKOPTPefc: 

& (Moller et al. , I995ilttl) . 
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[0 0 3 9] 

T*t>?ftVft*tzU^tBtinzt^?Ztb7ikLT^Z>. PTPase aRtfe 
©ftO«»flltt<0«WttH:^e(*:T*StSton* l b©O» SBflSftTC-PTP© 

&fc>*l&. PTP lBRlAC-PTP«^(lP^bT^S^ PTP lBte-f >^a. 'J >M 

[0 040] 

p#©PTPase&. *<Dmf&u^)UT(ommkm*x\twmfcmj&mniz.tt-?z> 

^©7^tX£fc£T££<g&5$i£M#:B£W^5 (Frangione et al., Ce 
ll 68:545-5600992) ; Faure and Posner, Glia 9:31 1-314 (1993> ) „ '&-oT 
„ I RTKfc fpj#* ■o T ©PTP lB&#TC-PTP©i&tt©$:*ntt, ^a<tt»W»Wt» * 

oTRW««r><. dOjLflP&a^tttUT. «l^;UT©/g£{fcffl3£ (Faure 
et al.. J. Biol.Cnem. 267:11215-11221 (1992) ) {cS^<ffp^flSf^© I RHiH 
PTPase©^ffl<hLT, PTP lBRmc-PTPttR&fl-Sttfc. 
[0 0 4 1] 

iSilillffliat»JI«T**tei;6nTV»S«lrt^PTPase CD45ti. #3fi©ffl^ 
l:i5UT> t h^!8tt#liJSffllIia^U266rt©-<>>'3.U>U-fe^^D'>>* 
V&mzffl®T%> : b<DT-$>Z>z:t-t)<t>fr?fz (Kulas et al., J. Biol. Che 
m. 271:755-760(1996) ) . 
[0 0 4 2] 

PTPase : V7 bZ#9-> 
mberts et al., Molec. Endocrinol. 8:1289-1297(1994) ) . WhX^>© 

taitmfitt©-a5^tt. ^oyfrfr^yRM&mT (^mm&M^>Rzsm 

&/£fiH^) #$Ifl^KMT3 2;£«&t>©T&3fc©©> Wh^>ffl-e 
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[0 0 4 3] 

^:#:Wffitt<bT«^<trL5¥-OPTPaseXttPTPase1i-^-fe-y hom&ZftLT 
, &Bm<Df&&%m : &?Z> (Liebow et al., Proc. Natl. Acad. Sci. USA 86:2 
003-2007(1989) ; Colas et al., Eur. J. Biochem. 207:1017-1024(1992) ) . 
gjfi<Z>#BS£&^Tte, CHO-Kl«rtT££L£f£T^£tt;t> SSTR2Tteft 
<WhX^^>l/-b7 p ^STR10V7r'7 l ^5 i > jfnj&rt* > PTPas eStt £ #J$rf 5 

©PTPase»tt©SliKOjH«»CJ:-3T^*fiSns*»5*»tt» 
[0 044] 

PTPases : Mi/§BM 

^<t>*>©0fim, UrT^-TTtoPTPase CD45ri*, TifflBa^^kWW^O 

. (Weiss A. Ann.Rev. Genet. 25:487-510(1991) ; Chan et al., Annu. Rev. I 
nununol. 12:555-592(1994) ; Trowbridge and Thomas, Annu. Rev. Immunol. 12: 
85-1160994) ) (Dtpum^ZtlT^Zo 
[0 0 4 5] 

cd45«u mimmm?>rt2%<D?ioxhmhmMt£h<D<Di.-D-z$><o. #e> 
jgife.aiia±T<D^-fgjg$nT^s. Taiiad^viTtt^ aHSttu wanDs/jr?- 

^TCD45 ^^r^-if^tBWfiflWSjRfc-rct^iftSnTSfc (Trowbri 
dge, Ann. Rev. Immunol. 12:85-116(1994) ) „ 
[0 0 4 6] 

t»<o*»©ffi«iJt. CD45£>PTPasefiH4#, Src^SES¥«)7 p D^<>^D5»+ 
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S9£LTV>5 (Mustelin et al.. Proc. Natl. Acad. Sci. USA 86:6302-6306(1 
989) ;0stergaard et al., Proc. Natl. Acad. Sci. USA 86:8959-8963(1989) ) 

. cns©«ttcD45®#*:7 7*--ej£tea<. *rti&#Tmi&<Dm&Mzmm 

[0 0 4 7] 

«j50W^-C> ffi&;i3>p56 lck#» ffi^x.S?CD45«BiaHK^< >0>*>A* 

Z.t-f>m¥LZntz (Ng et al., J. Biol. Chem. 271 :1295-1300(1996) ) „ p56 
lck-CD45<Z)ffiS«U8«, 7 *?n^>*^5®tLft^#«SWSH2H > 

oypf-f >fD^>*t- 1 Otf>;8§J&M» Fyntf<> LckRtfSyk {lit 
^CD45K2fr£M^«*HT&£<h&:bn3 (Katagiri et al., J. Biol. Chem 
. 270:27987-27990(1995) ) „ 
[0 0 4 8] 

ftlCttfcigKJfr&L&^ofc (Kishihara et al., Cel 174: 143-56(1993) ) . fi£ 
OTCD45 *777^- fcfoeSttRMU eefc&!£i6fcttl5rr£&#£*3<,>T 

[0 0 4 9] 

h^nx^tz, (Berger et al., J. Exp. Med. 180:471-6(1994) ) . Z\tl^> 

(Dwmmm\z. cD45^v>^tco^Tfeff^t»nfc. z\<om^. i&m^o) 

«ag *>CD45M$jf| #SfiJ Z> Z. t &7ikm V X V» -5. 

[0 0 5 0] 

t>? l-3tf)gjfif£JI.£*lfcPTPase. 0 ^pj^ij >/^#SWyDf'f 
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>fDy>*X77^-if (HePTP) t>&&J&glCBS-5-LT#Jt, C©$X7 7 

fg^tlfc^. dne>OiBBIia©$iJilt^-C, HePTPjt£W6<DmRNAl^JUtt. 
1 0-1 5{gii;*;-r<5> (Zanke et ah, Eur. J. Immunol. 22:235-239(1992) ) 
. TRtfB<Dffi#<DiSBllSt:fc^T, HePTP «#^W$iJ$*K 1f gl$?§g<Z>Ift'J > 

[0 0 5 1] 

m<D%m\Z&^T^Xfr'&m£%tz-?*<Dt!§.t>tLZ>, CD45, HePTPRtfPTPIC 

> ^T-^-v^A^-T.WPTPasea^tlKBMLOV^feO, TiHHfl££Jfc^TJ1.7W}± 

i?a.U-?£LTOmasemg®n<DM&f&fim*2nT^Z> (Schieven el al 
., J. Biol. Chem. 270:20824-20831(1995) ) . 
[0 0 5 2] 

PTPase : mmm±<Dmmftm/& 

mmwmm^mmrmm±x^-r^>t^\z^mmm^mf!i^n?> 1 
in vitro m&T'&zmjfiwmmmz. 'pu<£*&ftmz. mm^uto^m 
<Dmmmm?z>£?iz&t>nz>. ^<~Dfr<Dmmwmmm?>rt?mt. mm 
ZMmmfoft-? b u y ?x\zmmL*<D±.\zfct>^fzm&X'3 L u ^>mm±x 

U>8tffc£n-5 (Gumbiner, Neuronll, 551-564(1993) ) . LfrVUWb. Z\ft 
[00 5 3] 

?WisetmiftW)&m<Dffl<Dm&tzf&Zf-DZ\t. PTPMEG1 (Gu et al.,P 

roc. Natl. Acad. Sci. USA88: 5867-5871 (1991)) , PTPH1 (Yang and Tonks. Pr 
oc. Natl. Acad. Sci. USA 88:5949-5953(1991) ) RtfPTPDl (Moller et al., 
Proc.Natl. Acad. Sci. USA 91:7477-7481 (1994) ) t^fz^oU. XXU> 
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[0 0 5 4] 

tlX^^<-D^<D^y/^^mz.M'r^mM\t^^ PTPDlte, in vitro "C 

x. mffim&mwjy&itommimttzbax&ztiD fornix *>n 

(Moller et al., miti) PTPasetiu JimW&^WN^f^'J >&fc 

f&vmnfctmmmn t Lxmm viz. 

[0 0 5 5] 

K-?CVZLXmzZ.<DBM<DWl&]&ffe (Cool et al., Proc. Natl. Acad. Sci 
. USA 87:7280-7284(1990)) tt» v-erb Rtfv-fms tf>J£K$g&ete£Mt" 
(Lanuners et al., J. Biol. Chem. 268:22456-22462(1993) ; Za 
nder et al., Oncogene 8:1175-1182(1993)) . -£tf>±, HEltf/neuitg^ <Z)fg£S 
^(r^-S^MIto^^ PTPIB^ii^J|g^-r5NIH3T3^^MrtT«lffi$nS 
Ztfim&Ztlfz (Brown-Shiner et al.. Cancer Res. 52:478-482(1992) ) . 
[0 0 5 6] 

PTPlBtf>fgSl/^;H3\ neu X&Kfc&2tlfz%MMm%ffi\Zi$^xm*:'rz> 
Ztam^tirz (Zhay et al., Cancer Res. 53:2272-2278(1993) ) . m<D% 
klZteVZ^ai/^i-— \Zt?l?ase<DrH<Dm£M&\t2t>\z. PTPe#. c -myc 
Xtt int-2Ttt^:< c-neu Rtfv-Ha-ras Zmtm^.? 2>Mfc?'&A^r V X 
\Z& 5 v £ X ft&C 43 1>T iiSS KfgS $ *15 t. -5 fiifiOfg^Hfc <fc 0 $ 6 
K^^KSttT^S (Eison and Leder, J. Biol. Chem. 270:26116-26122 (19 
95) ) . £££PTPg£n-K-r3thit€H^ fIiSMl:ii^T««t: 
X£2#Zftzm&ftmmx$>2>Zt>2UZVy\z'>!f2ntz (LaForgla et al., P 
roc. Natl. Acad. Sci. USA 88:5036-5040(1991) ) . 
[0 0 5 7] 

ZWttRTX. PTPase^. WmfmfcV>&&*MW-$'Z>V>\zm5-\sX^Z>3LO 
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nfcswiss 3T3«^ i&x\t*m&-v<Rmt<ntzm&<Di£&to8feft\,>m& 

Z¥-i$LTG-?Z>mmmmseZ<£/u-C^Z>Z£tft>fr'ofz (Pallen and Tong, 
Proc. Natl. Acad. Sci. USA 88:6996-7000(1991) ) . 
[0 0 5 8] 

•b^^-rywpTPase, DEP-itt, wi-38t hm^mmm^mmomm^&om^ 
(c^ox. R^AGi5i88s*i^«BiiaaHiia^sE^-c. pmvit (^io^) mmi"< 

htthtz (Ostman et al., Proc. Natl. Acad. Sci. USA 91:9680-9684(1994 
) ) . 
[0 0 5 9] 

2-D<Dmfmm$: : b-DU J k7??'C7(D?W!ise, PTPk#.tfPTP#«. 

Xt. Z.<DZ\£\t. PTPase^W^«Wv^U>^(C^^TIE^4g^W 
Z>Z.£*iHmLX^Z (Gebbink et al. J. Biol. Chem. 268:1610 
1-16104(1993) ; Brady-Kalnay et al., J. Cell. Biol 1 . 22:961-972(1993) ; S 
ap et al., Mol. Cell. Biol. 14:1-9(1994) ) . m<%m^HZ. PTPkRtfPTP 

wtt, *<Dmm±.<Dmm&\z*>mt>t>?. swcffl5«M8L&v> (zondag et ai 

., J. Biol. Chem. 270:14247-14250(1995) ) . 
[0 0 6 0] 

±m<Dmtfr*>. PTPasea*. jE^mm^^mm-r^^'cmmj.m^^tc 
?i?asetfmm\zm&fti' >if<Dm<Dm^nt Lx^mmxz. 
a»PTPase<Dsi4<D^<o^m«i: vxtm<r>mm.^m^xmmm^%rz e $n 

[00 6 1] 

^B8> i-Dom9i\z&^x\t. ?i?a<D'mmm^ yvboB&mmwm®. 



( 49 ) 



©#fMaft£S< utA*A>oTt»5 (Zheng, mltti) . fr^PTP, SAP 

-i»a. i?matfisRaBa«iart-cjfisii[fcK«sn*^t*«t»A>-Dfc. sap-i 

ttffiKCWflWttSftfc* (Uchida et al.. J. Biol. Chem : 269 : 1 2220-1 2228 ( 
1994)) . $6(3, dsPTPase, cdc25te, Thrl4/Tyr-15H*J^T cdc2*WU> 
KftU *<LTW*»SiOiE©a»4l!lR4:LT«lSB-rs (Hunter, Ceil 80:22 
5-236(1995) fc<fcDf¥53*rCH$) . SEoT. 4#fittPTPaseO|fl*»Htt. 

^. 

[0 0 6 2] 
PTPase : jjjUhj&jjjl 

«ifi®9BftT!tt» PTPase^Hii/hlSlgmd^'DWtK^bT^Silt^^nT 
US. 7^-^ hfcifasnit]fti^1Soettfl2«. PTPasegtt©MfT2fffiM»£ 
ff^PTPl B(Dtl)WU >^mmtLtz^m^MtLXhrz^-t (Frangion 
i et al., EMBO J. 12:4843-4856(1993) ) . PTPlBCDtfiUte, 

m&tftmffl&%*>-D. $611, PTPase*Wr3SH2H*-f >. SHP-ltt, Wk 

&t>fritz (Li et al.. FEBS Lett. 343:89-93(1994) ) . 
[0 0 6 3] 

±&<B 2 ^©9BttO^O--ao»IB*«jfi¥raJll3:$nfcA*. PTPlBRtf SHP-1# 

Ezumi et al., J. Biol. Chem. 270:11927-11934(1995)) . Z.tlt><n%%&$k\Z 

-ft. #$&tf^<^U>ifttJ£i£< (Pumigliaet al., Biochem. J. 286:441 
-449(1992) ) . 

[0 0 6 4] 

PTPases : 
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<om\ Ar*Wfcft<DftMfcm&<n-&W&fem^&Z>Z.££iRLT^Z> (Gr 
uber et al., Mineral Electrolyte Metab. 12:246-254(1987) ; reviewed in La 
u et al., Biochem J. 257:23-36(1989) ) . Wt&**y 7?— fef/PTPasefct, 

[0 0 6 5] 

(Lauet al., ffiffl) . fc-JTLT, PTPaseg££t>o##Si|BllS 

t>fr-otz (Lau et al.. J. Biol. Chem. 260:4653-4660(1995) ; Lau et al., J. 
Biol. Chem. 262:1389-1397(1987) ; Lau et al., Adv. Protein Phasphatases 
4:165-198(1987) ) „ 
[006 6] 

»"*»UC:i:»C» BI*g£-PTPase7gf£(DI/^;W2. #3TOI&&®ttllS$ttUMR106 

PTPaseStt©SL.ViliJp*«, «fl[&#ttl«gffjhllW^«lliai3*3V»T«S3nfc 
ZtfrZ* (Pallen and Tong. Proc. Natl. Acad. Sci. 88:6996-7000(1991) 

[0 0 6 7] 

ft** 7 r fcf/PTPase^tl b ^ffl^f £ £ <h «fc o TlfcW stiffs. 
J*fc£t**nPase©H##fc^«J«fcttfitt, #Rtf£?ftrtT31!§i$ti3S?fL 
^lW4^K<J:DI8ip£n5Mry^&<Z)PTPase. 0ST-PTP©gjg<7)^^{c<to 
T. 2*>\Z7F;®2tlT^Z> (Mauro et al. J. Biol. Chem. 269:30659-30667(19 
94) ) . 
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[0 0 6 8] 

z-U-hZtlZo PTPaseM^M«, 0ST-PTPXte*-tf)f&<7)PTPaseM£:frLT 

^io^A^t^-p^^t^T^CtfCTi^ (Lau et al., Endocrinol 
ogy 116:2463-2468(1988) ) . 
[0 0 6 9] 

m<DMm%mMRm<D!&&$ : m3:2i£z>zttf. fomztz^xmmzntz. mm 

V&ftikZmffi-fZZ. ttfX-gtz (Cortizo et al., Mol. Cell. Biochem. 145:97 
-102(1995) ) . 

[0 0 7 0] 

PTPase : 

Dixon Rtf &|^W3fc£«, PTPasetf Yersinia ^H#14{C*5{j--5fig^g 

mT'$>K>-oZt^?^\z&MZV&&Lfz (Clemens et al., Molecular Microb 

iology 5:2617-2620(1991) K&^TiS^tlT^S) . »J >K^o-»t4«M 

dtT&ofc. Yers inia®« 3 ^>©g : -f Y. pestisOH^T. h<DMBT 

$»•&) , Y.pseudoturberculosis Rtf Y. enterocol itica d&RtflirailB U > 

[0 0 7 1] 

fpT^StlT^-S (Cuan et al.. Nature 350:359-263(1991) ) . Z\tl*><Dm 

mmmt. ?msefim£®Rzfm£&&mz&^T#i%izmmte'&%i£%tzt^ 
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*ffl*H£LTPTPaseE*to**J&L*LTlr>a. 
[0 0 7 2] 

*%W\t. A, R,, R 2 , R 3 , R 4 , Ru&zfRu&jkwmwo&muft-viz 

m^tlX^mKm$>^h<DtVX-^t^ I £fcOfc£^T-&oT, PTP1B 
,CD45, SHP-1, SHP-2, PTPa, LARRtfHePTPft £ L^itz&oU-fUT-l >?U 

y>*x77^-t* (PTPase) <Dm^m\z^mrmmmx'$>^t^mzm-r?> 

o 

[0 0 7 3] 

>©*MRtf/:m*nfc»r5fc*£ii»'rsiM h*oxii*H>^ 
j*xtta*©*'>x*ii«to£#5£JB» 7Jky/w 7»#fR.^m w^sa *-srtr 

Tabs. 

[0 0 7 4] 

&x\t%m\t£t>itT, -mt¥& i ©ft£^© 5 ■&©'>&< t*> i ^x«^ 

[0 0 7 5] 

Oi»Ft*#i«B, *&*£&7 -PHaLj;^ 

>©£jfcxtt8S*©j*#xttittta*# o mm, 7jwy/u -?-mmffitoft 



( S3 ) 
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[0 0 7 6] 

ni&z&m^mzGMummm*-* ±i$©sMg©-5-£© 100 

fem* Bfrifcv ma?L\t 1 &M£\sXW&t*z.£1fi"C%*. 
[0 0 7 7] 

*m, -f >s/au>aarttt» hm*^ a s&SRtf aids »s 

[0 0 7 8] 
SB©g*SBfclftlW 

*589§MU A. R P R r R 3 , R 4 , R 16 R^R 17 ^TOiiOlCJt4l*n* 
Wifift** 1 ©fcfcttfcWr*. 
[0 0 7 9] 
Hfci 03 




[0 0 8 0] 

±f2©{fc#5£ 1 «K 
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Attx <t¥$. 1 LtiitT. -f >H«j;k [b] W7i- 

;k [b] 75-;k -o^viuk t>i/ [b] -f v*-y-vj;k ^>x 
-Y$y7u;k ^>x^7yu;k ^>x**wj;k 9H-^xy [2. 3 

-c] £D*~;k 4, 5, 6. 7-fh7kHD-W [b] ft7iZ^ 
, 4, 5, 6, 7-fh7hh*a-fxy [2, 3-b] tf'JyJK 4, 5, 6 
, 7-rh7kKD-fxy [2. 3-c] tf'JvMk 4, 5. 6, 7-fh5 
kKP-fx; [3, 2-c] t!'Jv;k 4, 5, 6. 7-r^kh'P-fX 
/ [3, 2-b] e'Jy;K 4, 7-ytHo-5H-fxy [2, 3-c] bf 
7XJk 4. 7-yth*a-5H-fx; [2. 3-c] ?-*¥y=.)lX\t4, 
5, 6, 7-fh5kHD-4, 7-X^y>-fx; [2, 3-b] tf'JvMP 
; 

[0 0 8 1] 

R,tt. Zfc^. COR 5 , OR 6 , CF 3 , ^hD. ->7y\ S0 3 H, S0 2 NR 
7 R 8 , PO (OH) 2< CH 2 PO (OH) 2 , CHFPO (OH) r CF 2 PO 
(OH) v C (=NH) NH;, NR,RgXH 
[0 0 8 2] 



Htl 1] 








OH 








( 55 ) 



1$^2002-S06072 



[0 0 8 3] 
R,fcL 
Ubl 2] 




[0 0 8 4] 

, 7 U -Jl>C,- C,7;i^T*D*LT*7JWl*0?7 U -;HH4ffi»fc« 

R,tt. COR 5 , OR 6> CF 3> "hD, $/7A SOjH, S0 2 NR 7 R 8 , 
PO (OH) 2 , CH 2 PO (OH) 2 , CHFPO (OH) 2 , CF 2 PO (OH 
) C (=NH) NH 2> NR 7 R 8 Xtt, 
[0 0 8 5] 
Utl 3] 
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•OH 




OH 




SH 




OH 



pr 



pr 



OH 




.0 




[0 0 8 6] 

3\>k c,-c 6 7;i/*;k 7U-;k 7U-JK: 1 -c 6 7JMMk kh'o+k 
**v> #;k#*:k ^;k^*->c,-c 6 7;p+;k c,-c 6 7;k+;k^-+v* 
;k*-;k 7U-;kt*->*/;ktfri;k J'J-JKrCjyww+yAi^ 
-;k c,-c 8 7;k*;k*-*;k c 1 -c 6 7;u*;k^-+vc 1 -c 6 7;u+;k 7 
u-;m-*-x 7U-;kc,-c 6 7;k+;k++v. 7U-;K; 1 -c 6 7;k*;M- 
+^c,-c 6 7^+;k 5^^-, c,-c 6 7;i/*;p^^ 

[0 0 8 7] 

c,-c 6 7;k+;k^*c,-c 6 7;k+;k 7U-;k: 1 -c 6 7 
)V*)vr*. 7U-^c,-c 6 7;k+;k^^c,-c 6 7;p+;k nr,r,, c, 
- c 6 7;k+;k7 = /c r c 6 7;u+;k 7 u -)vc , - c 6 7; Wkr 5 j c , - 
c 6 7;i.+;k v <7U-*c,-c 6 7;Wi/) 75 /c,-c 6 7;MMk c,- 
c 6 7^*;kfr ;ktok c,-c 6 7^+Jk*;k^-;kc,-c 6 7^+;k 7U 
-;uc,-c 6 7;^;k^;k^n;k 7'j-;kc l -c 6 7;^k*;k^-;pc 1 - 
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c 6 7;u*;k c,-c 6 7;wk&;w?*->, c,- c 6 7;wkft;k#* -><:,- 
c 6 7;u*;k 

[0 0 8 8] 

c 6 7;MMkfr ;ktf * 7 y c , - c 6 7;Mp;i/#;i/#* *> c , - c 6 7;i/+ 
;k c x -C{7)i*)Vjih#-)\,7^;. c,-c 6 7^+;i/^;i/#-;i/7S/c 

,-C 6 7;U+;k -#;i/#^;PNR 7 C,-C 6 7;WI/COR, P 7U-;i/C,- 

c t 7)V*)V-h)\,i£-)i7 5 y » 7 u -;i/C, - c 6 7;i/*;k*f ;k#z:;k7 5 / c , 

-C 6 7;MMk CONRjRj, X{iC,-C 6 7;i/+;i/CONR 7 R 8 T*0, z. 
ZH7)l*frRZf7*)-)imt&Mlzm&2nT&<0 . R„«NR 7 R 8 , x«c 
1 -C 6 7^*^NR 7 R 8 Tcb«.^ ; *SWiR.,tt, 
[0 0 8 9] 



y -;k 7 y -)vc , - c,7;^t* y * hxWir )i*)vm*7 u 

[0 0 9 0] 

R 4 fcL TKm, kh'D+y, C,-C 6 7;Wk 7'J-;k 7'J->»I/C 1 -C 6 
7;M^k NRjRj, Cj-C 6 7;U+;k++xT*0 ;CrT7MMr;7'J 

R 5 tt. tKD+k c,-c,77MMk 7y-;k 7y-;uc,-c 6 7;u+ 
;k c,-c 6 7;k*;M-*-x c,-c 6 7;i/+;u-^-+->c,-c 6 7;i/*;k^-+ 

-X 7 l )-)\,**>. 7 l J-JK,-C 6 7M;Wk CF 3 . NR 7 R g Tfe 

y ; ccT7;i/*;PR^7y-;p««ffi.tfca^$tiT43y, 



Msi 4] 
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R 6 \t. Tksff, c,-c 6 7;Wk 7U-;k 7U-;PC,-c 6 7;k*;kt'& 

R 7 RzfR z \t. c,-c 6 7;i/+;k 7U-;k 7U-;i/C,-c 6 7;k£ 
;k c,-c 6 7W*Mr;k 7U-;k*/;ktok 7U-^c,-c 6 7^ 
*;k*;ktf n;k c , - c 6 7; Wk^Jktf *'>Xte7 u -)V c , - c 6 7;i/*;i^ 

[0 0 9 1] 

< £t>--D©c,-c 6 7;MMk 7U-Jk 7 'J -;uc,-c 6 7;i^*;k tHn 
:t*v, c,-c,7;h i jm-*5'. 7U-;i/C,-c 6 7;k+^*-x c 
, - c 6 7;k*;kt* , - c 6 7;k+;k n r 9 r 10 xtec , - c 6 7Jk*;k7 5 

[0 0 9 2] 

R 9 RtfR 10 «. c,-c 6 7;i/+;k 7U-;k 7U-^c,-c 6 7;p 
*;k c,-c 6 7;i/+J^;k^n;k 7U-^;^-;k 7U-;i/C,-c 6 7 
;k*;k*;k*n;k c , - c 6 7)U^)U^)U^^x\t7 y — ;i/C , - c 6 7;i/*;u 

AM+y»tA^MLTlK*n ; ^^T7;i/+^RZ/7U-;k«ttffi^lC 
[0 0 9 3] 
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*n. m*tt&<r)5ffl<»vm*:im?z> hot bxMm^nx^u^y^i-jiB 

>ya'J>«)$IH^I&t;i[, j£ft*M^>. ^S^flf, lfc/M£l&*j£g 

«ia-«iiattsfpfflcj;oTiN6sn*aiia**3j«**. 

[0 0 9 4] 

frXfr?- □ ^ >|g^ J.- 7h/'J >B^ □ ^ >jg§& j. - 7h/pTrv 8St J. 

L a> 'J>*flssnfc^p^>as (pTyr) zmm&& 
b?*ywnx\m9y/wn<D-&i$xfc\ : ytLxfemznz. 

ym^-y h<DmtVX\t, PTPase, SH2 K * f >RtfPTB F * < >rt*&-5. 
[0 0 9 5] 

PTPaseWu pTyrSr'&Wrs^>/1i7SX«»^>/ , ?^«*lttU ym<fr?Z>m 

t%^\znmZtltz*><DX\Zt£.W\?*sz<Dmt\sX\t. rSBfcoPTPase ($Sflg 
ftPTPase PTPIB, TC-PTP, PTPIC, PTPID, PTPDl, TPTD2) RtfU-fe:/ 

^-f ^(DPTPase (fliRliPTPa, PTPe, PTP/3, PTPr, CD45, PTPk, PTP^t) 
, 2S4#Stt*X7 7^— k* (VHl, VHR, cdc25) , LMW-PTPase 

[0 0 9 6] 

SH2Jj2Ll> (Src*g|i%2 » pTyr (*X*^ □-»$££) 
K*-f>te, pTymmn.-y bX$>Z>. 1 0 OfiiTWT^ /WS*&fr$&& 

ft^'JX : Src, Hck, Lck, Syk, Zap7 0, SHP-1, SHP-2, STATs 

, Grb-2, She, p85/P13K, Gap. Vav (Russell et al. FEBS Lett. 304: 15-20 ( 
1992) ; Pawson, Nature 373:573-580(1995) ; Sawyer. Biopolymers (Peptides 
cience) 47:243-261 0998) Rtf^<Z>^W#%X£jc.£#Rg<D:: <h) . 
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[0 0 9 7] 

r/\py>j xtt r/\pj fcsffligtcte, yyM. Jyfcfttfatf***^ 

[0 0 9 8] 

*rf s c 3 - c^jO^RrPFTOBW^flsic^Tritiftsn&c,- c 8 tt£ 

[0 0 9 9] 

mfcf. d<Z)^(C«. y^JP (Me) . X^Jl/ (Et) » y°a¥)l (Pr) 

. (Bu) . ^>?\>k 's+i^k ^y^;k x^-jk ^o^xjk 7 

7--)V, ^*>^;k '\+t-JK <iv7u\i)\, (i-Pr) , -iV7^)U (i 
-Bu) > t e r t -77)1 (t-Bu), sec -7=?-)V (s - Bu) , -f V 
^>3Mk ****>^;k x?P7'PtMk y^D^fJk y^o^>?jk •> 
^□/\+^>;k ->^p^>^x;k v^o^\+-fex;k ;*^k>£D7*pfc:;k 

x^;kv^p/\+-kxjk yxx;kv^o^>^;i/^«i:^#sn2.^ ^netc 

[0 10 0] 

rg&s*ifc7;i/*Jki &5ffl§§«, fi&sa*. ad, v7A xhp, hj 
AD^fjk *;i//\*t-r;k kHa+k **v, cor 5> 0,-0,7^*^ 

, c,-c 6 7;i/*;k^^-. 7'J-Jk^3\ 7U-;i/C,-c 6 7;MMk^J- 

. NR 7 R 8 , C,-C,7;MMP75A 7U-;kT$y. 7V-)IC X -C{7)\> 

+;kr^y. 5? (7'J-^c,-c 6 7^*jw 75 y. c,-c 6 7;i/*;k*;ktf 
x;k 7'j-Ji/C,-c 6 7^+;k*;k^xjk c,-c 6 7Jk^P;*7;k#*sk 7 
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■J -;k*j;ktf*->, 7 u -;i/C,- c 6 7;k*;k*7;k#* 

[0 10 1] 

C , - C{7)l>*)\stl)lT$-))/- 7 5 A - C , - C{7)V*)V7 5 / C O R IP 

7'J-^c,-c 6 7;p+;^;^^75y> fh7kKo77-;K ^k?* 

U-;k kX7V-;W — CONR 7 R g . -C,-C 6 7;i/+;i/-CONR 7 R 8 > 

'j-^c,-c 6 7;i/+;k c,-c 6 7;i'*;kt*-x 7'j-;k*-*^ rv-fr 

C,-C 6 7;k+;k**vT&0. R 5 &, ±feT5t^L/ijI9T<&3^XteNR 7 
R 8 T&<9> ££T?R 7 . R 8 ^±IBT^LAc®OT*?)J;^^ RhT^L 

fc7;k*;i/g&^r. 

[0 10 2] 

7vU^-;k t:p'j;k trpu=^. tfoUv^;k -fs*vu;k 2-^5 

^VUnjk -YS^VDv^k fcTP'/UJk 2-tf^V'J-;k 1, 2, 3- 

hU7V'j;k 1. 2, 4-hU7Vu;k *;k7*'J-;k tr^uv-;k x 
^-^kv^-'j^k ^7-/-Jk <>Ku;k -fyoniuk 1, 2, 3, 
4-7h5fc: KP-+yjn;k 1, 2, 3, 4 —7 H 7 1 Kp-< y*/ U - 

;k i, 2, 3, 4-f h7th-D-+y^itu-;k -f>H'Jn;k o^y 
u;k ^>x-r^^yu;k ^>yMJ7yj;k yjnjk *;k\*yu;k 7 

i"Jy-JK 7i/f7y-Jk 7x/^y^K <5/v^>v;k -f 5 / 
[0 10 3] 

r7;i/+;^+vj ^ h+v, i^y. yptrjkt+ik 7U- 

7;k+;k^-+v7;k+;n fcsffligti:, ^*sn£&<o*uiy^£WL r^±T 
^LfcM0<7)7;k+;i/«^SLT^^-B-etifc7;i/+;k^+vj S^^rr, 

[0 10 4] 
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rru-^+v-j («Atf7x/*^. fcSJMStt, 
7'j-;P7;i/*;i/Sj 

[0 10 5] 
[0 10 6] 

r7U-;^*v*;^^j (mtf* 7x-;i>7*;p$7-k 2-^7 

^7^)-)V7)V=>r)V^iyti)^-)Vi (MX-M. ^>^7*^57-h, 
[0 10 7] 

^7)v^-)Vit^ti)Vi^zL)V7)^)Vi ftzmmfc. m^tstutfk.nm.mm^ 
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[0 10 8] 

r7;i>*;i/^*j jWW 1 :*, x3Mi/^;J-, 7Dtr;i^tf\ 

[0 10 9] 

o 

[0 110] 

r7;u+;i/7^/j *^75A s?x^i/7$A 7^U7S/ 

l{@Xtt2<@© f7)V*)Vi 
[0 111] 

0> Stttfttt, fcfc— 3<Z>C,-C 6 7Jl/*;k 7'J-Jk 7'J-^C,- 
C 6 7JP*Jk kHD*«>, **V, C,-C,7Wt*'>, 7U-^C,-C 
6 7)l>*)\s**is. C,-C,7*tWtJ'C,-C,7m NR,R 10< C, 
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-C{7)V*)17 5 J - C , - C 6 7;Wl'BftSTgjftfcBlfc«*tt WT*5 0 . 

c z.n7 )i*)vmf7 u -^«ttj£g©i« tfc® o cffift tat*;* n-r* 

[0 112] 

t7*)-)V7)V*)V75./l WITH** ^>'JJV7S./> y7i-^X^7 

^£WT3W±T£ilL£ffiDCDl<@X«2<@£> \7*)-)V7)V*)Vl 

. 2<i£> i7*)-)V7)V*)Vl *tt&jWB£Stf6n-0»S£*£#fc, 

wsxoR^^tHBfti, $#t&*nxte^#j&st5£> ^ss^xttHSiiSomtf* 

[0 113] 

^©C,-C 6 7 J Wk 7U-Jk 7U-;PC,-C 6 

r;i/+;k th'o+y, *+y, c,-c 6 7^+;i/^*^, 7U-;pc,-c 6 7 
;i/*;k**-x c,-c 6 7;mr^*^c,-c 6 7;Wk nr 9 r, 0 . c,-c 
6 7;wkr 5 / - c, - c 6 7^*;m»«T?ffififcB«isnT^Tis o , £ c 

[0 114] 

i7)v*c)i7^;7)V*)Vi ti*mWi\t* ^snfc&o^ii^w-fs^ 

i7 x )-)i7)V*)V7$.J7)\/*M uzmmte. &^zntz&<D0im& : ?£ 
G?z)z±T;femvrzmQ<n7)u*)m$:mLT£i'ei2itt>nrz ry u -;kr^ 

[0 115] 
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[0 116] 

t7V-)V7)i*)Viuv£-)\,7)v*)V\ azmmt* «ssn&s:cDR$s 

T. 
[0 117] 
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[0 118] 
[0 119] 

r7U-;i/7;p*;i'*;^n;i/7$/j (wttf. ^>^A;nK^i/75y 
££) ft*ffl^tt, *;p#=^*^flEtt75y«©s*fi( : ?*aLTts^s«6 
nx^seui-ejtigLfcjio© *7 v-)V7 )v*)v*)v#-)\,\ mz&T. &m 
m=P\ttn^7)v=¥)vx\t7 u -;i/St-b&£*it^t ct^. 

r7;p+;i/*;i/^-^75/7;i/*;n fcsjiiawu ^snfcfc©****' 
&Wf*£U:-cj£*L&»0© rr;p+;n is*auT^*«6nfc r7;i/* 
;i/^j;i/^-;i/7syj as*arr. s*jR^*efte{*:7;Mukm7U-;i'ST 

[0 12 0] 

<7*)-)V7)v*)iti)i-$-)V7^;7)v*)ii tezmmte. s^$n£&© 

t7v-)V7)i*)ii3)iit-)\,7=i;\ mzn-t. mkm=?\**:*L&#.7)i*)i 
x«7U-;PSTg^$nT^Tct^. 
r7 )v*)vtt)V'$-)V7 ^ j 7 t*.z>mm\z. 

*mhT&%tt%ntz7)V*)lt>)\,X-)l7*J7)l*)lg i *:iBL-?„ SSRS^F 
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7 'J -^fttf«*3H^#;Kfc£-r (W* tt. 3 — i > H U Jk 4 - * f 5 *v u ;p 

) *#*r*. 

[0 12 1] 

7U— ;HHftSH. AO, ~hP, ~>77. HJ/ND*3\>k C,-C 6 7;i/* 

;k 7U-;k 7u-jpc,-c 6 7;p+;k tKp^k cor 5 , c,-c 6 7 
;k+;ki-+x c,-c 6 7;k+jk^+^c,-c 6 7^+;k 7U-;m-^x 7 
u c , - c 6 7;k*;k** x 7 y c , - c 6 7;mvm-* ^ c , - c 6 7)V 
+;k c,-c 6 7;i/+;^^ c,-c 6 7;i/^k^^c,-c 6 7;k^ 

. 7U-;l^*, 7U--»|/C,-C e 7Jl/Wt> 7U-;PC,-C 6 7^+;k^ 

*c,-c 6 7JWk NR 8 R 5 , c,-c 6 7;k+;kr$y. c,-c 6 7;k+;k7 
s/c,-c 6 7;i/*Jk 7y-;k7*A 7U-Ji/C,-c 6 7;k+jk7sy, 7 
u-;kc,-c 6 7;i/*;u-7$y c,-c 6 7;wk ->* (7u-^c,-c 6 7^ 
7$;c,-c 6 7;i/+;k c,-c 6 7Ji/*;ktj;k*n;k c,-c 6 7;Mr 
jktuM^jtc, - c 6 7Jk+;k 
[0122] 

7 u -;uc , - c 6 T)V^-)Vti)V^-)V. 7 u -;i/C , - c {7 )V*r)Vh )],•#=.)), 
c,-c 6 7Ji/+;k c,-c 6 7;k*Jk*Jk#*x c,-c 6 7;k+;k^;k^+-> 
c,-c 6 7;i/+;k 7y-;uc,-c 6 7;k*;k*;k**x 7U-^c,-c 6 7 
;k*;u# ;ktf*5>c,-c 6 7;p*;k #;ktf*'>c,-c 6 7Jk*;k**x c, 
- c {?)V*)it> >\,it-)i7 5 y , c , - c s 7WiW ;k-i? - ;i/ 7 5 y c , - c 6 

7;i/+;k -M^NR 7 C,-Cj7;^COR ll< 7'J-;kC,-C 6 7 

;k*;k*7 )Vi£-)i,7 ^ j , 7 u -;i/C , - c 6 7^*;kfr ;kt^;k7 5 / c , - c 6 

7Jk*;k -CONR 7 R s , Xtt-C l -C 6 7;k^^CONR 7 R 8 ^6^-5^ 
-yof*»6SIUiLTaiR*h. CCTR 7 . R 8 > R 9 RtfR„fcL K±T3£« 
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[0 12 3] 

7U-^©Jfc«fcJ4, «IStt&jiift&<&TOt><0^sns : 7x-;k e 

) . trnu^ (2-#du;w » tr^y^ u-tr^vow > <s^7u^ (i 
-<^yj;k 2-^r$^7»j;k 4— rs^yiuk 5— ts^i/ujw . 

KU77U* (1. 2, 3-h'J77;i/-l— fJk 1. 2. 3-MJ7V>- 
2—Ok 1, 2, 3- MJ7V0P-4-' T Jk 1, 2, 4 - h U 77^- 3 - 

-r;u) , t+WJ^ (2-**^7u;k 4-***7u;k 

;w . -ry^-tJ-7'j^ (3— fy*t»vy;k 4-<y^u-7u;k 5-1-7? 

tfV'j;W , ^77U;P (2-^77<J;k 4-W/U;k 5-f77UJW 
, f^7xz;k (2-ft7iZJK 3-ft7i-;K 4-ft7i-^ 5 
-ft7i-jW , 7 7-Jl- (2-7 7-ik 3-7^-;k 4-7 5-Jk 5 
-77-iW , 
[0 12 4] 

eusw <2-Kyy;k 3-eu^;k 4-e'j^k » 5 

'J5v-;k 6 - tf 'J 5. z?—)V) . \i?i?-)\>. (3-eU^>- 

;k 4-tf»j^^-;k . */'J;p (2-*yj;k 3-+ 

yj;k 4-*ygjk 5-+yj;k 6-*/u;k 7-*/u;k 
u;p) , -fy+yy^ (i-'fy*yu;k 3--ry+/u;k 4— ry*yj 
;k 5— fy*yy;k 6-<y*yj;k 7--fy*/u;k 8— fy+yu 
;i/> , ^>y [b] 77-;p (2— *>y [t>] yy-jv. 3-^>y [b] 7 
7n;k 4-^>y [b] 77-ik 5-^>y [b] 7^^;k 6-^>y [ 

b] 77^;k 7-^>y [b] 7 7-iW . 2, 3-ybh'D-^>7 [b] 
77^1/ (2- (2. 3-S>fcFn-"<>7 [b] 7 5-W . 
[0 12 5] 

3- (2, 3-ykKo-<>7 [b] 7?-)l) . 4- (2, 3-ybF'o 
-^>y [b] 77r;W . 5- (2, 3-5>fcFn— *>7 [b] 7 7^) 
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. 6- (2, 3-ytHo-^>«/ [b] 7 . 7- (2, 3-^fcHP 

[b] 7?~M ) . [b] 5"^7x-;U (2-^> 4 / [b] 

*7xnJk 3-^>7 [b] ft7i-ik 4-^>7 [b] ft7i-;l/, 

5- ^>y [b] ft7irjW 6-^>7 [b] ft7iz;K 7-^>7 [ 
b] ft7i-JW , 2, 3-y*tKn-^>»/ [b] ft7xz;|/ (2- (2 
, 3-5>fcFn— *>y [b] f*7iz;W , 3- (2, 3-vkKP-^> 
'7 [b] ft7i-;W , 4- (2, 3-^fcKP-^>7 [b] ft7i-il^ 
) . 5- (2, 3-vtHP-^>7 [b] ft7iZjH . 6- (2, 3 ->> 
tFo-^>7 [b] ft7iz;W , 7- (2, 3-ybKn-^>-/ [b] 

ft7i-;w ) , 

[0 12 6] 

4, 5, 6, 7-xh^tHP-^>7 [b] ft7i^ (2- (4, 5. 
6, 7-fh7tKo-^>>/ [b] ft7i"W . 3- (4. 5, 6, 7- 
fh7kKO-^> 1 / [b] ft7xZM . 4- (4, 5, 6, 7-fh7t 

Ko-^>V [b] ttr7x.~M , 5- (4, 5. 6, 7-xh7th*P-^ 
>7 [b] ft7iz;W , 6- (4, 5, 6, 7-rh7th'D-^>7 [b 
] 3^:7x^1/) , 7- (4, 5, 6, 7-rh7kKa-^>'/ [b] 
x-;l/) ) . 4, 5, 6, 7-fh7tHa-fi; [2, 3-c] KUSW ( 
4- (4. 5, 6, 7-fh7kKn-fxy [2, 3-c] tfUvW . 5- 

(4, 5. 6, 7-fh7kHD-fi; [2, 3-c] fcf'JvMW > 6- (4 
, 5, 6, 7-fh5tHD-fi; [2, 3-c] e»J5W> > 7- (4. 5 
, 6, 7-fh7tHo-fx; [2, 3-c] ) , OFUJP (1 

-< f >F'J;k 

[0 12 7] 

2-<>KUJk 3— r>Fiuk 4-^r>K'j;k 5-<>Fu;k 6— r 
>hu;k 7--r>K'j;i/) . <y-r>Hijf 2— ry 

OKUJk 3— fy-r>Hu;k 4— r y-r >Fu;k 5— fy<>Ku;k 

6— ry-f>H'j;k 7— fvoFuw , 1. 3->?t Fp— ryoF'j 

^ (1- (1, 3-yt KD--f y-f>FU;M . 2- (1, 3-ytFD-f 
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V-f>KU;» , 3- (1, 3-^fc Ha— r yr >H'J;W . 4- (1. 3- 
yt Hp— fV-f >HU;W . 5- (1, , 6 

- (1, 3-yt Ha— ryOHLUW , 7- (1, 3 - yt Ha— f y-f > 

hu;w ) » >r>yy> (i— f>^y;k 3— r>^y>k 4— r>^y;k 
5— f>^y;k 6— r>yy;k 7— <>^v» . ^>x^5^yu;p (1 
-^>x-f$^yj;k 2-^>x-rs*vyjk 4-^>x-r s^yj;k 5 

[0 12 8] 

6-^>x-rs^yu;k 7-^>x<$^yj;k 8— ^>x-f s^vu^ 
) . ^x^+u-yu^ a -^>x**u-yj;k 2-^>x^-+t»-yj;i/) 
. ^oy^yyu^ a-^>y^7yu;k 2-^>y^jyj;k 4-^> 
*/^7yu;k 5-^>y^7yj;k 6-^>y^7yu;k 7-^>y^7 
yj;u) . #;k\VUJMi-#;k\Vu;k 2-*;kty«j;k 3 -aw/ 
u;k 4-*;unyj;k ) , 5H->*^>x [b, f] 7-tftr> (5H-y^ 

>X [b, f] 7tftf>— 1— <;k 5H-^>X [b. f ] 7-t*t!>— 2 — 
-Ok 5H-y^>X [b, f] 7"tftf>— 3— f;k 5H-i^>X [b, f 
] 7iffcf>— 4 — Ok 5H-v^>X [b, f] 7i?tf>— 5— f;W . 10 
. 1 1-^t Ha- 5 H-v^>X [b, f ] 7-tffc?> (1 0, 11-vtHa 
-5H-^>X [b, f] 7-t*tr>— 1— f;k 10, ll-vtHa-5H 

-v^>x [b, f] 7-fe*tr>— 2— r;k 

[0 12 9] 

10, 1 1-y'k Ha- 5H-yX>X [b, f] 7-fc?t!>— 3— -f;k 10 
, ll-ytKD-5H-y^>X[b, f] 7-fe*tf>— 4—' Ok 10, 11 
-yt Ha- 5H-v^>X [b, f] 7-fe*f>-5— r;W , tr-tUS^I* ( 
2-^'Jy-^k 3-^Uyr;k 4 - fc?*? U 5>:z;W . \£n*)y~)V (l 
-Kous;=;k 2-fcfa>j^-;k 3-ea'j^-;W , 7x-;nf'J^;l/ ( 

2-7i^I/t!'Jy;K 3-7iZJl/t!'Jy;k 4 -7xHJl/t:'J vVl/) . 7i 
-;i/eU^v-Jl/ (2-7iZJl/t'J = y^k 4-7xz;i/t'J5yZJk 5 

-7x-;keus v~;k 6-7ir;nfU5y-;w . 7xn;nf ^s^Jk 
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[0 13 0] 

yoK*AHz;k (2-irDDt7f^) ^>x^;i/*;i/^-;k -f*y\/ 
u;p^D^>^*^ai«=^) fts/aimi, rru-^j ******* ;m?=l 

[0 13 1] 

R^t*5g^(D$gffl^{3-g-Sn5„ -COOH. 5-xh^'/'J;PX« 
-P (O) (OH) 2 fc£©fifcttBfc«##ffi-r*«£. SI«tlTM1"5 
7>^--7A, %;P4cU>, ^b'J^A. rt'J^A, A'U^A, *^-> 

[0 13 2] 

7 s / xtt if u ao&m&^T- □ 7 o t n o ct o ttmxn&L 

OS^SFiflEt" (Journal of Pharmaceutical Science, 66, 2(1977)fC— 

vK>«ifi, tr;ptr>»ifi % ?d>i 
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[0 13 3] 

mmz. -cooHxt±-p (o) (oh) it)i&&rzm^ wwi*?-* 

[0 13 4] 
[0 13 5] 

m&itttl afflftW, Hr^»*«»»T»S. 
Mkl 5] 




3*1 a 

[0 13 6] 

AH. flligfl^jU a*©z:Sig£££-t*"C. <>F'J;k [b] ^ 

t7iUk [b] 7 O^V'JJk [b] -fV*-th/'JJl/ 

. ^>Xi'5^/'j;U. 'OXfTl/UJK s<>X**W x ))l* 4, 5, 6, 
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7-^h7fc HD-fxy [2, 3-b] t'JyVK 4, 5. 6. 
h'o-?xy [2, 3-c] fcf'JvUk 4, 5, 6, 7-fh7kh*D-fI/ 
[3. 2-c] fcPJSW, 4, 5, 6, 7-f h7kKP-fxy [3, 2-b 
] KUSW, 4, 7-vkHD-5H-fxy [2. 3-c] £7^10044. 
5, 6, 7-fh7bKD-4, 7-I^y>-fxy [2, 3-b] tf 'J z/JV 

[0 13 7] 

R,«, COR 5> OR 8 , CF 3 , xfD, y77, S0 3 H. S0 2 NR 7 R 8 . 
PO (OH) 2 , CH 2 PO (OH) 2 , CHFPO (OH) 2 , CF 2 PO (OH 
) 2 . C (=NH) NH 2 , NR 7 R g X« 
[0 13 8] 



Mfcl 6] 




N 







OK 




OH 




OH 




SH 




OH 





[0 13 9] 



Utl 7] 
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T&rh jS*, R l2 , R l3 &tfR M te. $fc£bT. tK^> C,-C 6 7m. 7 

u-Jk 7U-;pc,-c 6 7;I/*;pt*o, ^tT7;i/+^s.tX7U-;i/S«ffi 

[0 1 4 0] 

R 2 «. COR 5 . OR 6 . CF 3 . - ha. z/7J, S0 3 H, S0 2 NR 7 R 8 . 
PO (OH) v CH 2 PO (OH) v CHFPO (OH) 2 , CF 2 PO (OH 
) 2 , C ( = NH) NH 2> NR 7 R 8 XH 



litl 8] 








OH 




OH 




OH 





OH 




OH 




HN 



t ^ o ft 5 AttS&O 6 MR $ 
[0 14 1] 

R 3 . R 16 RtfR |7 te. $££LT. *5&t, AD. 



-hD, i/7 A MJAD* 
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^;k C,-C,7W*. 7U-;k 7U-^C,-C 6 7;Wk tKo+y, 

, 7'j-M*y*;i/^;k 7U-;i/C,-c 6 7;i/*;k**^#;ktfz:;k c 

7>j-;i/C,-c 6 T;i/+;^+v. 7U-;pc 1 -c 6 7;Mr^-:**:>c 
,-c 6 7;i/+;k 3^ 

[0 14 2] 

c,-c 6 7;p*;k^, c,-c 6 7;i/+;i/^^c,-c 6 7;i/+;k 7U-;kF 

7U-^C,-C 6 7;k+;kP*\ 7U-^C 1 -C 6 7JU*;kM-C,-C 6 7 

jk*;k nr,r 8 . c,-c 6 7;i/*;i/-75yc,-c 6 7;i/*;i'. 7U-;kc, 
-c 6 7;p*^7S/c,-c 6 7;m^I/, v (7U-;i/C l -c 6 7;ww 75 
yc,-c 6 7;MMk c x -c{r)i*)iii)V#-)i, c,-c 6 7JMf;k*7;ki^ 
;kc,-c 6 7;kk>k 7U-;i/C,-c 6 7;i/+;i/*;i'#-;k 7<j-;k;,-c 6 

7)l*)Vtl)l#-)\, C , - C 6 7JWK C , - C 6 7)H-)lt> 
[0 14 3] 

c,-c 6 7;i/+;^;^+^c,-c 6 7;i/+;k 7U-;k+/;k#*-x 7U- 
;kc, - c^k^kfr;^*^. 7 u -;kc ,- c 6 7;k+;k^;k^+->c , - c 6 
7)i*)i. c,-c 6 7;i/+;k^;k^-;k7sy, c,-c 6 7;k+;k*;k^n;i/- 
75yc,-c 6 7;k+;k -*;k^^;kNR 7 c,-c 6 7;i/*^coR 1P 7U 
-;kc c 6 7;k+;k^;k^-;k7 = y . 7 u -)vc , - c 6 7;k+;i/*;i/#-;i/ 

75^ C,-C 6 7;k+>»k CONR 7 R g , X«C,-C 6 7JWKONR 7 R 8 1! 

feo. ccT7;k+^s.^7U-;ps^ffiStcsift$nT45 0, r„«, nr 7 

R 8 . XttC,-C 6 7;P*;kNR 7 R g T*0. ^?T'&ttttkfR 3 «. 
[0 144] 
Utl 9] 
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R ta O 

T&O. R 12 > R l3 &tfR, 4 te. ?m. C,-C $ 7^*;k 7 

[0 14 5] 

R 4 «> tK^, tHP*«>. C,-C 6 7;i/*;k 7U-;k 7'J-^C,-C 6 
7)U*)^ NR 7 R 8 , C,-C 6 7;M^k**vT&9 ; ;LCT*7^*;i/R.tf7 U 

-;ug«ft;i£g&£ mis o . 
r 5 h, tHn+'X c,-c 6 7;i'*;k 7U-;k 7U-;i/C,-c 6 7;Mr 

;k CF 3< NR 7 R 8 T&0 ; Z.^7)V^)VmS7^-)VmtQiM\zm.^tl 

r 6 «, c,-c 6 7;p+;k 7'J-jk 7U-^c,-c 6 7^;p-e^ 

0 ; ^CT7;U*;PRl^7U-^Sttffilctrgift$nT*JO, 
[0 14 6] 

R 7 RtfR 8 tt. C,-C 6 7;Wk 7'J-;k 7V-)VC X -C{7)V* 

;k c,-c 6 7JP*;p-*j^-;k 7'J-;k&;ktf-Jk 7U-;pc,-c 6 7 
;MW-a;w*=;k c , - c 6 7;i/+^-*;i/^+s/x«7 u ->vc x - c 6 7)V 
*)W)i#*->fr*>&$.VTM1Rznz>fr (ccT-7;i/+;i/Rz/7U-;i/S«ffi 

g^t^fc 3~iiMuiftfi. mmx\mM<DW*>m&.zntco 

[0 14 7] 

'>&<<»:*>— 3tf>C,-C 6 7;MrJk 7U-;k 7'J-;pc,-c 6 
7Jl/*Jk t h'O+y, c,-c 6 7;mp;m-*v. 7'J-^C,-C 6 7;|/*;k* 
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c,-c 6 7;i/+^+->c,-c 6 T^+;k nr 9 r io x«c,-c 6 7;|/ 
+;P7sy-c,-c 6 7;wi/T^(cs^nT^T*50. cct. r 9 r# 
R 10 a. c,-c 6 7^*;k 7U-Jk 7U-;i^c,-c 6 7;i/+;k c, 
-c 6 7MM;^-;k 7U-;u*^#-;k 7'J-;k,-c 6 7M;^ 
;ktf^;k c 1 -c 6 7;i/+;k*Jk^+->xtt7U-^c l -c 6 7;i/+;k^;k^+ 

^6ffl4LT^$n ; C^T7^;PRt;7'J-^S«fticJcg^$nT^ 
[0 14 8] 

MC2 0] 




[0 14 9] 

Ate. fc^jU b^-S^i^-a-T, 7U-^T*0. 

R,tt» COR 5 , OR 8 . CF 3 , -hn, =yj J . S0 3 H» S0 2 NR 

7 R 8 , PO (OH) 2 > CH 2 PO (OH) 2 , CHFPO (OH) v CF 2 PO 
(OH) 2 , C (=NH) NH 2 . NRjRjXlJ, 
[0 15 0] 



P 2002-506072 



( 78 ) {#312002-506072 



Kb 2 i] 



H 

A" 


/ 


0" 




o N *r OH 


fir 


fi- m 


HN-V°" 
)=» 


fir 


o 

/I 

HN' S - 







OH HN -V°" hS'S ? 



[0 15 1] 

H"fc2 2] 



! T" H 

*« o 



IK V° B HN' * 0 



T&O, 5$*. R, 2 . R l3 &.tfR 14 WL $fe3tUT, tKS, C,-C 6 7;MrJk 7 
U-Jk 7U-;i/C,-C 6 7;Wl'T&0, ^LT^OT^+^R^'J-^S 
ttffi&Kg&SnXfcO. 
[0 15 2] 

R 2 «. COR s , OR 6 . CFj, -hn. >7A SO3H. S0 2 NR 7 R,. 
PO (OH) 2 . CH 2 PO (OH) r CHFPO (OH) v CF 2 PO (OH 
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) v C (=NH) NH 2 . NR 7 R 8 Xtt> 
Ut2 3] 



H N 

>* 



*-6 



pr pr pr > 



S 'Y OH 



7"° 



Hr s o 

N 



H - -SH 



vr 



.a 



fr w H ^ N r 0H p- OH £r OH % 



HN-% 



t to o 7c 5 adhcir a* s n. 

[0 15 3] 

R 3 . R l6 RtfR 17 tt, &&LT> AO. "bD, ->7A HJ/\o* 
C,-C 6 7,M^k 7'J-JK 7U-^C,-C t 7WJk kb'D*:k 

**v. #;k**^ *;^*vc,-c 6 7;^k c,-c 6 7;M^k**x;*j 
;p#-;k 7U-;k**5>#;ktf-;k 7U-;i'C,-C l 7;WI'***>*;M* 
n;K C,-C 6 7;l/*;k**X C r C 6 7WM+yC,-C 6 7M;K 7 

.j-;^^^ 7U-;uc,-c 6 7;w+^+-x 7U-;uc,-c 6 7;w^ 
^c^-c^M^. c,-c 6 7,MMkP*, c,-c 6 7;w^^-c 
,-c 6 7;^;k 

10 15 4] 

7U-;kM\ 7'j-^c,-c 6 7;u+^^. 7U-^c,-c 6 7;M^kF- 
*c,-c 6 7;Mr;k nr 7 r 8 . c,-c 6 7;p+;P75y c,-c 6 7^+;k 7 
u-^c 1 -c 6 7^;P75yc,-c 6 7;^k s> (7U-^c,-c 6 7^+ 
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AM-^c,-c { 7m, 7U-;wc,-c 6 7;p*;k&;ki^;k r*)-)V 
c , - c 6 7;wk^;ktf - >v c , - c 6 7; Wk c , - c ^Wkfr;^* 
c,-c 6 7;i/+;i/*;^+s/c,-c 6 7^+;k 7U-;kfr;MMr~>. 7U-;i/ 
#;k#*^c , - c 6 7; wk 7 u -;pc , - c 6 7;i/*;w*;M?* ^> 

[0 15 5] 

7'j-;i/C,-c 6 7;k+;k^;p^+">c,-c 6 7;i/+;k c,-c 6 7;k*Mk* 
)V#-)i7$.y* c,-c 6 7;^;i/*;k^r:;kT5/c 1 -c 6 7;p+;k 

*n;i/N R 7 C , - C 6 7)V*)V C O R , , . 7 U ~)V C , - C {7)l*)Vt> )Vtf-)V 

75/. 7U-;i/C,-c 6 7;i/+;^;k^-;P75y c,-c 6 7;i/+;k con 

R 7 R 8 . X«C,-C 6 7;i/+;i/CONR 7 R 8 T**0> ZZT~7 )^)IRU7 U- 

;i/g«ffiicfcgi^$nT*5 0, R„tt, nr 7 r 8 x«c,-c 6 7;^I/Conr 

7 R 8 T&3ri\ 
[0 15 6] 



[0 15 7] 

R 4 tt. 7K^, kKo+k C,-C 6 7;i/+;k 7'J-Jk 7'J-;K:,-C 6 
7;k+;k NR 7 R 8 . C { -C{7)V*r)ljr*:sV$><0 ; CdT7;^;URtX7U 



Wb2 4] 
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r 5 «. t Ho+y, c,-c 6 7;M^k tu-;k 7U-;i/C,-c 6 7;Mr 
;k CF 3 > NRjRjt^O ; uut7WMtf7'J-iH«ftSi:ii^n 

R 6 tt, C,-C 6 7;MMk 7'J^C r C t 7MKS 

[0 15 8] 

r 7 r^r 8 «. **. c,-c 6 7;i/+;k 7U-;k 7U-;i/C,-c 6 7JM=- 

;k C,-C 6 7MM;i/^K 7'J-;k^ktfr:;k 7U-;i/C,-C 6 7^ 
;u*-;k c, - c 6 7;w- ^;k^+>-x«7 U -;i-c ,- c 6 7;^^ 
# ;k^+->^e>3JfeuLT^$n» d ;LT7;WP&tf 7 u -;pste{i«cs& 

^<t^iw. 3~i m^mm^t^m, mmx\mmo*fr*>MRznrzo~ 

[0 1 5 9] 

m^tt. ^<t ! t>— 30C,-c 6 7;i/+;k 7»J-;k 7'j-;wc,-c 6 

7;P*Jk kHo+k **7, C,-C 6 7;U*^*x, 7U-^C,-C 6 7 

;kk^:t*-x c,-c 5 7Ji/+;^+vC,-c 6 7;u+;k nr 7 r 8 x«c,- 
c 6 7;^;P75y-c 1 -c 6 7;i,+^TM^s^$nTii0. --t. r 9 r 
ycR l0 n. *3§. c,-c 6 7^+;k 7U-;k 7'j-^c,-c 6 7;p+;k c 
,-c 6 7;wk*j;ktok 7U-;^;^-;k 7U-;k,-c 6 7^a 
;u#-;k c,-c 6 7^+^^+vXtt7U-^c 1 -c 6 7;i'+;^;^+ 

T^Zfr ; *?-VUttn& R 7 RtfR 8 tt, WtiLLT. &*QXteg&#&fr^5£ 5 
. 6Xte7ft75X 5 KXtt7^*AT&37&\ 
10 16 0] 
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*«H<Wfc#*U»fc£ , KM& «llft#Sl«fc^T*oT. R1KTF3E 

[0 16 1] 
Wfc2 5] 



H 

.N. 
\* 



X«COR 5 T&9. R 2 teCOR 5 T&3. 
[0 16 2] 

#{^, ifSl/lM^ttR 5 ^OHT?, R 4 te7k^T&&. 

2- Cfr+tfU^-TSy) 4, 5, 6, 7-f h7t KD-W [b] T 

2- W+tfUJl'-TS/) -6-t+V4, 5, 6, 7-f h7tKD-^ 
>'/ [b] ft7i>-3-ijM>l, 
6-^>7<;i/-2- (**+Mj;!/-7S/) -4, 5, 6. 7-fh7tF 

□-fxy [2. 3-c] eus?>3-*^#>». 

6-^>v;l/-2 - (^-+^'j;P-75/) -4. 5, 6, 7-fh7tKo 
-fiy [2, 3-c] (f'Jy>3-*M>|[. 
[0 16 3] 

6-^^-2- (**-tJ-'J^-7S/) -4, 5, 6, 7-f h7tKD- 
^X/ [2, 3-c] lfU^>3 

2- (**-y-<J^-7 5/) -6-7x^-4, 5, 6, 7-fh7kF 

p-fiy [2, 3-c] eys»3-#;M?>K. 

5-^>7<^-2- (:**+>• U;p- 75 /) -4, 5. 6. 7-fh7kH 

□-fiy [3, 2-c] b:u^>3-*;p#>ifc. 

5—"C>5W-2- (***U^-75y) -4. 5. 6, 
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-^xy [3. 2-c] fcrus»3-#;M?>». 

5- *T)V-2- ttJr-**))l-7$;) -4, 5, 6, 7-fh5tHO- 

[3, 2-c] trus» 3 

[0164] 

2- -5-7x^-4, 5. 6, 7-f h7kh' 

O-fl/ [3, 2-c] t'Jv>3-*;^>^ 

2- C**-tf-'j;l/-75/) -4. 7-ytHD-5H-fiy [2, 3-c 
] \dy>- 3 

2- tt*"V-V)V-7*;) -4, 5, 6, 7-fh7kHD-4, 
y-^xy [2, 3-b] e'Jy>3-*M>l!, 

2- (^-9-'j;i/-75y) -6-eu> J >2-<;i'*3 1 ;i'-4. 5, 6, 7 

-fh7th'o-fiy [2, 3-c] fcf'Jv f >3-7j;i/^>^, 

2- (*+-y-'j;u-75y) -4, 5. 6, 7-f h^tKP-fx; [2. 

3-c] fUy>3-AM>i. 
[0 16 5] 

2- fcfrWJ^-TSy) -5- ( ( (4-t*V-^a^>-4H-2- 
#;i^x;W 75/) -4, 7-ykHn-5H-fi; [2, 3-c 

] \dy>- 3 

6- (3-/ h*">-^>v;W -2- (^-+1fU>iP-75y) -4, 5, 6 

, 7-fh7kh'p-fxy [2. 3-c] ey$»3-*;M*>*, 
6- (^-+it'j;i'-75/) -lH-OhHh7-*M>8, 
6- lUl/-7Sy) -lH-'f>F-Jl'-5-*;H>|. 

1- (3-^ h*>--^>^;i/) - 6- ct*-y-u^-7i= y) - iH--f 

[0 166] 

2- (7t-*+Mj;i/-75/) -6 -tf'Jv>3— OV^)V-A, 5, 6, 7 
-fh7kHo-fiy [2, 3-c] kUy>3-*;^>i, 

2- (**1tUJ!,-7$y) -6-tfU> ? >4— i)V^)V-A, 5, 6, 7 
-fh7kKo-fxy [2, 3-c] KU^>3 
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2- tf*V*))l>-7$.;) -5 - (2* -Xhfo [1' 3' ] i>t+V7> 
) 6. 7-yhHD-4H-^> 1 / [b] ft7x>-3-iJ^>l. 

3- [4- (3- ; e;p* , j>-4— r;i/-yDtf^;w -tr^7v>— i- 
-ihu-M -6- (*+itu;i/-75y) -iH-f>H-ji/-.5-*;^> 
St 

2- >J -75/") -6-+y U>-2-' ()V*?-)V-4, 5, 6, 7 

-fh7t HP-fx; [2, 3-c] tf>JS?>3-;fr;M*>BU 
[0 16 7] 

2- 0**1*1) ^-7 5/) -4, 7-ykKD-5H-fi; [2. 3-c 
] 5ftfk?5>-3-7j;i/tf>6t 

2- o**-tf'j;p-7sy) -6-**y-4, 7-->*t kd-sh-^x/ 

[2, 3-c] Z-t>)V#>m.. 
2- -6. 6-^**7-4, 7-yth*n-5H- 

5^X/ [2. 3-c] ^t-e^>-3-7j;u#>®. 

2- (^*1*>j;i/-75y) -9H-fi; [2. 3-c] ;70*>-3-# 

2- ( iZ-H-y-h^Jfr-S—tofrX-M 75/") -4, 7-ykh'D 

-5H-fiy [2, 3-c] t: 7 >- 3 

N— (3- (2H— rh7V0l/-5 — OW -4, 7-ykFO-5H-fI 
/ [2, 3-c] tf7>-2— f;» 
[0 16 8] 

2- (**-y-«j;i/-7$y) -4, 7-ytHn-5H-fxy [2, 3-c 

] hry> J >3. 6-v ? *;i/jH>n-6-^>v f ;i'XX7 1 ;k 

2- 0**+Mj;i,-7$/) -4, 7->*tFD-5H-fi; [2. 3-c 
] t'Jyy-3, 6-v73;^>iE-6-X^X^x;k 

6-7-fe5^-2- (**+>■ U;P-7 5/) -4, 5, 6, 7-f h7tKD 
-fi; [2, 3-c] fcf'J> ? >-3-7j;l/^>^ 

2- o**ii-'j;i/-75/) -6-7x~;i/7j;w\* ; e-r;i/^^;i/-4, 5, 6 

, 7-xh^tHP-^X/ [2, 3-c] tf'Jv>- 3 
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5- (1. 3-v**V-l, 3-^kh'D-^V<>H-^-2-<Mf 
M _ 2 - (^+-9"U;U-75/) -4, 7-ykHO-5H-fxy [2, 3 

-c] tr^>-3-*;^>^ 

[0 16 9] 

5 _ (^>^;i,7 5 y-^^;W -2- (**1*y = /) -4, 7- 

iJkHa-5H-fx; [2. 3-c] £y>- 3 -*)V#>m, 

5-^JDV**i/*?)V-2- tf*W)l>-7$S) -4, 7-vtH 
□ -5H-fxA[2, 3-c] hf^>- 3 

2 _ -5- 3-ykKo- fV-f 

>h-;p-2-^;m^;W -4, 7-ykHo-5H-fx; [2, 3-c] 
t?7>-3-#;i^>® 

1 - (2 - {4-*?)V-VUi?>- 1 — f>W -2-:**V-X^JW - 
6 _ -lH-f>H-il'-7-iJM>i. 
N- (4-*^#*>-^^-4, 5. 6, 7-fh7kHO-^>y [b] 

[0 17 03 

N- (4-JVV#*^*3 L \/>-4, 5, 6, 7 -rh7kh'0-^>7 [b 
N- {A-tl)Vttis*?)\,-4, 7-ykFP-5H-fx; [2, 3-c 

N _ (4-^;p#+^^^I/>-4, 7-i?kHD-5H-fxy [2, 3- 

c] K7>-2--f;W -tf-^lfA*. 
N- (4- (2H-rh7V;H5-'f;^f;l') -4, 5. 6. 7-rh7 

tHo-^>v [b] ^t7i>-2--f;w -**vj*m* 

N- (4- (2H-5^7V0l'-5-'Ol'*3\H/) -4. 7-ykFo-5H 
-fi; [2, 3-c] My>-24M -**U-A&. 

[0 17 1] 

2- ot^-y-u^-zsy) -5- ( (3-7i;+y- / <> , /'fii'7i;) 

-*5P;W -4, 7-ykKD-5H-fx; [2, 3-c] ) t^7>-3-^3 
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5- ( (3, 5-i?*b*r$'—*>*/'i)\'7S.S) -2- tttt 

U;P-7S/) -4. 7-ytHP-5H-fi; [2, 3-c] ) t?7>-3 

5- ((3, 5-fc*X-MJ7?*o*3^-'<>7y;i'75/) -^^;W 
-2- 0**+Nj;!/-75/) -4, 7-ytKD-5H-fI/ [2, 3-c 

] ) \iyy-z-U)Vt^>m. 
5- ( (^^□^+it>*;^-;i/-7sy) -2 - (muji- 

-757) -4, 7-ytHDT5H-?iy [2, 3-c] ) fc!^>-3-# 

5- ( (3-vy^;i/75/-^> , y-r^7sy) -2- 

>j;i/-75y) -4, 7-vtHD-5H-fi; [2, 3-c] ) iZ?>-3 
[0 17 2] 

5- ( (4-7-fe^;i/75y-^>V<^7= y) -y^;» -2- (:t*+i- 

U^-75y) -4, 7-y*kHD-5H-fx; [2, 3-c] ) fcf7>-3 

5- ( (2->^P^>h-2-IzJl/-7tf^7$/) -y^JW -2- 
Ot*+NJJl>-75y) -4, 7-vkh*P-5H-fiy [2, 3-c]) M 

5- ( (2-7-fe^;u75y-^>7<;i/75y) -*?)V) -2- 

U;P-75y) -4, 7->*kHo-5H-fx; [2, 3-c] ) t!5>-3 

5- ( o-y h+->-^> > y<;P7$y) -*=?M -2- (*+u-u;p- 

75/) -4. 7-y'tHo-5H-fi; [2, 3-c] ) fc^>-3-#^ 

5- ( (4-y^75/-^> t /'f^75y) -y^) -2 - 
U;P-75y) -4, 7-?tHn-5H-fI/ [2, 3-c] ) e^>-3 
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[0 17 3] 

2- (**+HJ J1/-75/) -5- ( (4-7iy+->-^>^^72;) 
-/?MP) -4, 7-ykHo-5H-fi; [2, 3-c] ) e^>-3-* 

5- ( (4-7-feh^^-^> 4 /'f^75y) -2- 

-75/) -4, 7-ykHo-5H-fi; [2, 3-c] ) \dy>-3~tl 

5- (7h-2-X/-f )V75.J-*?M -2- - 
4, 7-vkHD-5H-fiy [2, 3-c] ) 3 -tl)\<#>m. 

2- 'J Jk-75/) -5- ( (4-7j-+y-4-7xn^-y^U;i' 

75/) -*?)V) 4, 7->?tKo-5H-fxy [2, 3-c] ) fc?7>- 
3-#;M?>&. 

2- (**1)-'j;l'-75/) -5 - ( (s-tf+v-A^-tf-z-r^s/) - 
/3^) 4, 7-ykHo-5H-fiy [2, 3-c]) H7>-3-*M 

[0 17 4] 

4- #;l'*v*3 1 ;l/-2- 0**U-'j;i/-75/) -4. 5, 6. 7-fh5 
kHD-^>>/- [b] fi;7i>-3-M#>i. 

2- -5- ( (2-f*7i>-2-'f*-7t^ 

75/) -4, 7-7bKD-5H-fi; [2, 3-c] t^>- 

3-#;u#>®» 

5- ( ( (iH—f>K-;i/-2-*;i/7t?-;p) -75/) -^M -2- 

(^-+-y-U;P-75/) -4. 7-vt FO-5H-^X/ [2. 3-c] ) t! 
7>-3-#,>P*>&> 

5- ( ( (ih-o F— 3 -#;i^-;i/) -75/) -*^/w -2- 

(**+Mj;i/-75/) -4, 7-ykKD-5H-fI/ [2. 3-c]) tf 

7>-3-^;^>gf. 

5- ( ( (lH-f>K-^-5-*^-;W -75/) -*7-M -2- 
(^-*-y->j;l'-7 5/) -4, 7-ykFO-5H-fi; [2. 3-c]) bf 
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7>-Z-tl)\>#>WL, 
[0 17 5] 

2- (**-tfu;i/-75/) -5 - ( (3-tru^>-3-^r;p-7^un-f 

;i/75/) -/^;W -4, 7-yth'o-5H-fxy [2. 3-c] ) tf^ 

>- 3 

2- 0**-y-'J;i/-7S/) -5 - ( (4-t+V-4-7i-JI/-yh-2 

-x/<;i/7=y) -*?\>w -4, 7->*th*D-5H-fi; [2, 3-c 
] ) t?7>-3-#;p#>®, 

5- ( (2- (4-^>^t+^-7i/ + -» -7-t3-)l7*/) 
M -2- (^+-y-U^-75/) -4. 7-^kHo-5H-fi; [2. 3 
-c] ) tf7>- 3 -#;i/*>&, 

2- (**-y-y;i/-7=- /) -5- ( ( (4-^+v-4h-^d/>-3- 
-75 y) -4, 7-7bKo-5H-fi; [2, 3 

-c] ) t7>-3-M#>i. 
[0 17 6] 

5- ( ( (5-^>v ? ;m-*v- ih— f >K-;i/-2-*;i/#n;i/) -75 
y) -y^;i/)— 2- (^-+-9-'j^-75y) -4, 7-> , ti ? p-5H-fi 

y [2. 3-c] ) \d7>-3-f3)lX>m> 

2- ot*u-y;p-7sy) -5- ( (3-^7x>-2--f;i/-7^'j;i/ 

75./) -*^M -4, 7-vtKP-5H-^xy [2, 3-c] ) \d=>> 

2- (**^U;P-75y) -5- ( ( (4-**V-?0*>-4H-3- 
l3)\,i£-)V) -75 y) -4. 7-^kKD-5H-^xy [2, 3 

-c] ) ¥7>-3-*)lX>m, 

2- (^-y-'j;p-75y) -5 - ( (3-7i^-^oetr;i,75/) 

-y^;i/) -4, HO-5H-fxy [2, 3-c] ) kT7>-3-;*J 

[0 17 7] 

5- ( ( (7 7>-2-^Jl/#x;i/) -75 y) -*?-)V) -2 - (**1tU 
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)V-75.y) -4, 7-yth'P-5H-fI/ [2. 3-c] ) fc^>-3- 

5 - ( ( (^7*u>-2-#;M?:i;w -75/) -*3\>w -2- 

•9-U;i/-T57) -4, 7-ykh'D-5H-fI/ [2, 3-c] ) fcT7>- 

2- (^+it'j;i/-75/) -5- ( (2-7iy + y-7W7$y) - 
-4. 7-y*kFD-5H-fiy [2, 3-c] ) fcf^ >- 3 

2- (**1fiJ*-7S/) -5- (7i^l/7tf^7^y-/^W -4 
, 7-ykKP-5H-fI/ [2, 3-c]) t*7 >- 3 -*;Pst?>». 

5- ( (2- (3, 4->?* h+y-7ir;P) 7-fe^;i/75/) -^)V) 
-2- (^*itU;P-75/) -4, 7-yfcHP-5H-fiy [2. 3-c 

] ) fcf5>-3-#;i/#>m> 

[0 17 8] 

5- ( (2- (4-lF+y-7irj|/) -7tf^75 7) -*^JM -2 
- 0t*D->j;i/-7S/") -4, 7-ytHD-5H-fiy [2. 3-c] ) 

2- (^-*-y-u;p-75y) -5- ( (3 -7x~;i/7?u 0-01/7? /) - 

*7M -4, 7-ykh'D-5H-fiy [2, 3-c] ) tf5>-3-#;i/ 

5- ( (3- (3. 5-y7h + y-7i-W -77'JD'f;i/7S/-^f 
M -2- 0**+MJ;P-7S/) -4. 7-ytHo-5H-fi; [2, 3 
-c] ) \dy>-Z-ij)Vifsym. 

2- fctWJ^-irs/) -5- ( ( (5-^-+y-tfp'jv J >-2-^;i/ 

7j^-;i/) -75/) -*^;p) -4, 7-yth-P-5H-fi; [2, 3-c 
] ) f 7>-3-#^tf>&. 
[0 17 9] 

5- ( ( (7^>- 3 -75/) -y^JW -2- «-*it'J 
)P-75/) -4, 7-ytFP-5H-fI/ [2. 3-c] ) tf5>-3- 
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2 - tt*V*))\,-7*;) -5 - ( ( (ft7i>-2-*;^-JW -7 
5/) -*?M -4, 7-ytKD-5H-fx; [2, 3-c] ) 
3-#^#>®, 

5- ( (2- (1. 3-v?**V-l. a-v'kHo— fy<>h*-;i^-2- 

-r;» -7-WKrs/) -*^) -2 - (**-tf-u*-75/) -4. 7- 

yth*D-5H-fxy [2, 3-c]) fcT7>-3-*;l/#>l». 

2 - (^-+-y-'j;l/-75/) -5- ( ( (\±7i?>-2-tl)m=-M -75 
/) -4, 7-^kFO-5H-fx; [2. 3-c] ) tr^>-3 

2 - (^itU^-7Sy) -5- ( ( (l-t4y-e'J^>-2-^M 
- ;W -y^y) -4, 7-3>k Fo-5H-fxy [2, 3-c] 

) tf7>-3-*;^>^» 
[0 18 0] 

2 - (tf*iJ-ij;|,-75/) -5- ( ( (KU^>-2-*JPfc;W -7 = 
7) -4, 7-vtHo-5H-fxy [2, 3-c] ) tT7>-3 

2 _ (**-»J-U^-73y) -5- ( ( (tf<Jv>-3-*^-^) -75 
y) -y^) -4, 7-^tHO-5H-fxy [2, 3-c] ) t!5>-3 

5- ( (2- (3, 5-fX-h'J7MP^-7i-;W -T-tf-frT 
$./) -*f-)V) -2- (t+D-UA-TSy) -4, 7-/tHD-5H-f 
X/ [2. 3-c] ) Xy>- 3 

5- ( (3-^>if>x;^x;i,-^ntf^n;i/75/) -2- ( 

^■y-U^-75/) -4, 7-vkHO-5H-fx; [2, 3-c] ) f5 

>-3-*;^>^ 

[0 18 1] 

5- ( (3- (3, 5-/7Mo-7x^) -7* U 0<;i/75 7 ) 
-2- (**+MJ;U-7S/-) -4, 7-ytHD-5H-fx; [2, 
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3-c] ) Vy>-3-t>)l,#>Wt. 

2- Ot+1tU;i/-75y) -5- ( (4-**7-^>h-2-X/<^7 
57) -**-)V) -4, 7-^'tHD-5H-fX/ [2, 3-c] ) 

5- ( (3- (1, 3-5?**V-l. 3-^t Ho — f y>f >Y-)V-2- 
<i)V) -Zfu\f.-)V7^J) -*?)V) -2- (^+it'J;i/-7 5/) -4, 7 
-ykHD-5H-fi; [2, 3-c] ) >- 3 

2- (^-y-y^-Tsy) -5- ( (6-^+y-^^y-r;i/75/) - 

*^>W -4, 7-ytHo-5H-fi; [2, 3-c] ) fcf7>-3-#;U 
[0 18 2] 

5- ( (2- (4-y^W^y-7xzW -7-tr^75/) -y^MI/ 
) -2- (**-tf-'JJP-7$y) -4, 7-ykFn-5H-fx; [2, 3- 
c] ) fcf7>- 3 

5 - ( ( (5-^>y (l. 3) 5?**y^-5-*;p#-;w -75 y) - 
y^;i/) -2- ittW)V-7$.;) -a, 7-v>tHo-5H-3 1 xy [2 
, 3-c]) tr^>-3-^;i/^>m, 

5- ( ( 2 - 7t f 5 y - 3 - 7 x - ^ - y □ - 5 ; ) 
) -2- u;p-75y) -4, 7 -v*t hp- 5H-^xy [2, 3- 

c] ) \£y>-Z-i3)V$>JtLs 

5- ( (2-7-feH*->-^>v-r;i'75y) -*=?m -2- e**-y-u;i/ 

-7$y) -4, 7-v^k Hn-5H-fX/ [2, 3-c] ) t?7>-3-# 
[0 18 3] 

2- (twj;K75y) -5- ( (2-^-+y-3-7xx^-yptr^- 
x;i,75y) -y^;w -a, 7 -yt Ho- 5H-^xy [2, 3-c] ) tr 
7>-3-*;i/^>g?, 

5- ( (2-^>y-f;i/75y-7-fef 1 >/P75y) -t^M -2- 
U;P-75y) -4, 7-ykHD-5H-fiy [2. 3-c] ) f^>-3 
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2- U ;i/-7^y) -5- ( (4-t+v-^>^y-f;P75;) - 

-4, 7-ykFo-5H-fiy [2, 3-c] ) \±^y-Z—h)V 

5- ( (3-77>-2-<;i/-7^'Jn-f^75/) -2- (* 

^U^-T^y) -4, 7-ykKo-5H-fi; [2, 3-c] ) \dv> 

5- ( (2-7-t?)l7*;-7tt)l7*;) -2- (**+HJ 

;i/-75/) -4, 7-y*kh*D-5H-fi; [2, 3-c] ) t^>-3- 

[0 1 8 4] 

2- (^+)"U^-7$y) -5- ( (2-7i^^7 7-^-7W 
75/) -*^;10 -4, 7->'kh'D-5H-fiy [2, 3-c] ) t°7> 

5- ( (2—*>?frz>fr7T—fr-T-t?-)V7$;) -2 - Or 

*-yiUP-7SV) -4, 7-ykHD-5H-fx; [2, 3-c] ) t??> 

-3-#;i/#>®, 

5- ( (2- (lH-f >H-;P-3— f;W - 2 -^-+7-7^^^75 7 
) -*3^) -2- (^+-9"U;i/-75/) -4, 7-^kKD-5H-fi; 
[2, 3-c]) fcf?>- 3 

5- ( (3- (1H-- f >K-)l-z-' f;w -2-^-+y-7otf^-ii^7 

5/) -jWW -2- -4, 7 - y'k Ho- 5H-f 

x; [2. 3-c] ) £y>- 3 
tO 1 8 5] 

5- ( (3- (2-zho-7xx;W -2-*+y-7pe^--;P75y) 
-2- (3-*lWl'-7$/-) -4, 7-ykh*D-5H-fi; [ 
2, 3-c]) \±yy-Z-iJ)V^>m. 

5- ( (2-7-fe^;u75 7-3-7x^;i/-7^'JO'r;i/7$y) -*?)\, 

) -2- (WJ)P-7$y) -4. 7-ykHD-5H-fiy [2, 3- 
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c] ) kZ7>-3-t))U#>m. 
5- ( ( (l-T-fe^U-tfo Uv>- 2 -t>)\,-#-)\,) -75./) -tf-fr 

) -2- ct*-y-u;i/-75y) -4. 7-^tfp-5H-fxy [2, 3- 
c] ) tf7>-3-^;^>g?. 

5- ((2- (1, 3-v**7-l, 3--^t HO— 
-r;W -3- (1H- OP) -yatf«75;) 

-2- U ^-75/) -4, 7-ytHD-5H-fi; [2, 3 

-c] ) tr5>-3-*;M*>». 

[0 18 6] 

5- ( (4- (3, 4-y^h*y-7i-M - 2 -^y-^h-xy-f 

;i/7$y) -2- e*-++i-u;p-75/) -4, 7-vth*o-5H 

-fiy [2, 3-c] ) \f7>-3-fi)lstf>Wt. 

5- ( (3- 1 H-O'M ^^/-)V-2—i )V-7u\d*-)l7 5 J) - 
*T)V) -2- (^+U-'J;P-75 7) -4, 7-ykKo-5H-fiy [2 
, 3-c] ) £7 >- 3 

5- ( (2- (1, 3-v^y-l, 3-i?t h*P—f V-f >F-;U-2- 

-f;p) -^u;i/75y) -2- c*=HJ-u;i/-7S>0 -4, 7- 

ytFa-5H-fI/ [2, 3-c]) e^>-3-*^>®. 

5- ( ( 2 -7*^75 /- 7*0^*^7$/) -*5M» -2- 
1t>j;i/-75/) -4, 7-ytHD-5H-fi; [2, 3-c] ) ^y>- 

[0 18 7] 

5- ( (2-7-tr5 1 ;i/75y-4-^^7 > ;i/7T-;i'-^u;i'75y) - 
-2- (**-tf-u;p-75y) -4, 7->-tKD-5H-fi; [2 

, 3-c] ) tf7>-3-*M>i. 
5- ((2- (1. 3-v3-*7-l, 3-^kFD--fVOH-;i/-2- 

-f;w -4-^5 1 ;u-^>^y'f;u75y) -*¥M -2- (^itu^-7 

-4, 7-ytKo-5H-fi; [2. 3-c] ) fcf-7 >- 3 

>8t. 
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5- ( (2-7-fe3 1 ;l'75/-3-/^-73 1 >JJl/75/) -2 
- (**-y-'J;i/-7c: /) -4, 7->'th*D-5H-fiy [2, 3-c] ) 

5- ( (2- (1, 3-ytKD-fV-f>h-^-2- 
-fjw - 3 -7x-;u-yn tf^;l/75 /) -/^) -2- 'J JP- 

75/) -4, 7-ytKD-5H-fi; [2, 3-c] ) f^>-3-*;P 

[0 18 8] 

5- ( (3-77>-3— f;p-7^'jn-r;u75/) -/^;i/) -2- 

*+MJ^-75/) -4, 7-y*kKP-5H-fiy [2, 3-c] ) tf?> 
-3-#;M?>&, 

5- ( (2— r >y>-2—f^-7-fe^;i/75y) -/3 1 ;!/) -2- 
it'J;P-75y) -4, 7-ykKD-5H-fiy [2, 3-c] ) Myy- 

5- ( ( (9, 10-yt+V-9, 1 0-vt:Ho-7>t>5-b>-2-* 
^#-;W 75/) -*3Ml/) -2- (**U-'j;i/-75/) -4, 7-ytH 
o-5H-fxy [2, 3-c] ) t?7>-3-#;i/#>&» 

5- ( (2- (^-7^U>-l-^f;U*+v) -7-t^75/) -*^;W 
-2- (**-y-'J^-75/) -4, 7-ykHo-5H-fi; [2, 3-c 
] ) e5>-3-#;M?>». 
[0 18 9] 

2- (**1tU;i/-75/) -5- ( ( (4-t+V-4H-^D/>-M 
jfcl*) -75/) -*^;P) -4, 7-ytHD-5H-fiy [2, 3-c 
] ) ¥?>-3-t))l,#>m. 

2- (**-y-'J;!/-75/) -5- ( ( (3-**y-<>^>- 1 -#;M* 

-;P) -75/) -/^;i/) -4, 7-ykFP-5H-fxy [2, 3-c] 

) \dy>-3-i3)l#>& x 

5- ((2- (l. 3-v**7-l, 3-i?t Ko— f y-f >F— ^-2- 
•fJW -yne^--JU75/) -2- (**iJ-'j;P-7 5/) -4, 
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h*0-5H-fX/ [2, 3-c] ) bf7>-3-*;i^>R. 
7- (1, 3-v^+V-l. 3-^kKn--f y^>^^-- > l^-2-'•OM3 : - 
;^) -2- )V-7* J) -4, Fd- 5H-fi; [2, 3 

-c] ) k?7>-3-#;i/tf>&. 

[0 19 0] 

7- (7-b^;P7 = y-^^;p) - 2- (^-ij-u^-ts/) -4, 7->> 

tKo-5H-fi; [2, 3-c] ) \iy>-3-tl)^>m. 

2- Ct+ii-u^-rs/) -5- ( ( o-^y-'f >^>- 1 
-JU) 75y) -4. 7-ykHD-5H-fx; [2, 3-c] ) £ 

5- (2, 4-yt*y-f77'Jy>-3-'f;Mf;H -2- 
)l-75.y) -4, 7-ybh'n-5H-fx; [2, 3-c] ) tT5>-3- 

5- (5, 6-y^DO-l, 3-yth*D--fy-f>K 
-;l^-2— 1)1*^)1) -2- -4, 7-ytFn-5 

H-fxy [2, 3-c] ) tf7>-3-*^>i. 
[0 19 1] 

5- (1, 3-v**V-l, 3, 4, 5, 6. 7-A^tKo-<V< > 
K— ^- 2 — -2- Ot^+MJ^-T^y*) -4. 7-ykh'O- 
5H-fx; [2, 3-c] ) \i7>-3—b)V#>m. 

2- (ttWfr-TS./) -5- (1, 1. 3-hU^+y-l. 3-y*h 
Ko- 1H-^>V [d] -iV^7V-)V-2—1 )V*T)V) -4, 7-ykH 
□ -5H-^xy [2, 3-c]) hf7>-3-^;^>®?, 

5- [ (4-* h+v-^>-tf>x;i/7*zi^7sy) -**f-)\A -2 - U 

*W)l-7^J) -4, 7-v>fcFo-5H-3 1 xy [2, 3-c] ) t?7> 

-3 

N— (6-kKa+y-3-tKU*y^f^-4 ) 5, 6. 7-f h7kH 
n-^>y [b] ft7x>-2--ff) -**V)V^>&. 
[0 19 2] 
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2- (**1J-'J^-7S/) -6 - (2' -XfP [1* , 3' 3 5***7? 
» 6, 7-ykHo-4H-^>'/ [b] ft7i >- 3 -#>Mf>^ 
5- (2-**;P-4-**7-4H-*:f-7'J>-3-'Ol/**;P) -2- 

(**D-y;u-7 5 7) -4, 7-vt kd-5H-?x; [2. 3-c] ) tr 

5- (5-^OP-l, 3-^7-6-^77^^-1. 3-ytH 

p-' fv-f >H— ;p-2— f;M^-;p) -2- (**u-y;i/-7S/) -4, 7 

-7tHn-5H-fiy [2, 3-c] ) fcT7>- 3 

5- (5, 7-5***7-5, 7-v J th*P-tfoa [3, 4-b] t'Jy> 
-6—OM*;i/) -2- (**-tJ-'J^-7S/-) -4, 7-5*tKP-5H- 
fx; [2, 3-c] ) £y>-3-tDls#>m, 
[0 19 3] 

5- (1, 3-5***7-1. [3, 4-c] k*U5*> 

-2-' -2- (**tf'j;i/-7S7) -4, 7-vth*P-5H- 

fx; [2, 3-c] ) £?>- 3-#;u#>$> 

5- (5, 7-5***7-5, 7-vfcHD-hfDO [3, 4-b] t?55*> 
-6— (frt^JU) -2- (**-tf-U;!/-7S/) -4, 7-5*fcKP-5H- 

fxy [2, 3-c] ) t:^>-3-^;^>^, 

5- (1, 3-5***7-1. 3-vt h*P-t?PP [3. 4-c] hf'Jy> 

-2— r;ioWW -2- (**u-u;i/-7sy) -4. 7-5*tKp-5H- 

fx; [2. 3-c] ) ¥7>-3-t>)lit>m. 

5- (5. 7-5***7-5, 7-vkKP-hfPP [3. 4-c] e?y> 
-6— f;M^;W -2- (t+^'J^-7$7) -4, 7-vkKP-5H- 
fX7 [2. 3-c] ) tf7>-3-*;^>BI, 
10 19 4] 

5- (5-xho-l, 3-5***7-1, 3-vk HO— f7'f>Hh 
2-<;M*JW -2- (**itU^-75 /) -4, 7-ykHD-5H-f 
X/ [2, 3-c] ) \Z?>-3-*)V#>®. 

5- (1. 3-5***7-3. 4-5*t Ko- 1H--T 7*/'J>-2-<;P 



( 97 ) 



$1^2002-506072 



*f;W -2- Ot*U-UJl/-75/) -4, 7-yk h*P- 5H-fi; [2 
. 3-c] ) t:*7>- 3 >g?. 

5- (4, 6-v^+V-4, 6-ytKn-fiy [2, 3-c] tfP^- 
5— ()V*?M -2- <**1t- 1)^-7$/) -4, 7->*bHo-5H-f 
x; [2, 3-c] ) t?7>- 3 

5- (4, 6-i?t=fV-4H, 6Hfi; [3, 4-c] \dU)U- 5 —( )V 
-2- (?j-+-y-U;i/-T5y) -4, 7-yth'a-5H-fiy [2 
, 3-c] ) kT7>-3-;*j;i/*>^ 
[0 19 5] 

5- (4. 6-v**7-2, 6-ykh , 0-4H-eno [3, 4-c] t> 
fJM^JW -2- (**-y-'j;U-75vO -4, 7-3?kKo- 
5H-fiy [2, 3-c] ) £7>-3-*)l>#>m. 

5- (4, 6-v**V-4, 6-vfcKa-tfOP [3, 4-c] f7V*- 
;W-5— 1)V*7)V) - 2- (*=H*-'J*-7$/) -4, 7-v?tKP-5H 
-fx; [2, 3-c] ) V?>- 3 

5- (2-7-fcf ^75 7-4, 6-5?**y-4. 6-^tKP-fPP [ 
3, 4-d] f7 , /-A'-5-f;Mf*) -2- (**-tMUl'-7$ / ) -4 
, 7-ykHD-5H-fx; [2. 3-c]) k°^>- 3 -J])l,#>m. 

5- (5-kh'Q+y-l, 3-v^+V-l. 3 — v^t KP — f V-f >K— 
;k2--fJMf;H -2- Ct+U" 11^-75/) -4, 7-ykKD-5H 
-fx; [2, 3-c] ) fcf7>-3-A^>K, 
[0 19 6] 

5- (5-^h + '>-l, 3-^**7-1, 3->?t KP--TV-f>K-;i/ 

-2— -2- e**-y-»j;u-7$y) -4, 7-^tKP-5H- 

fx; [2, 3-c]) tT7>-3-*;U#>«. 

5- (4-kFD+y-l, 3-v**V-l, 3 -3?k KP~ T V-f > K- 
^-2— fJM^fM -2- (^+f-'J;P-75y) -4, 7-yth'D-5H 
-fx; [2, 3-c] ) \d?>-3-t))l#>®. 

5- (4-/h+y-l, 3—^**7-1. 3-yk Kd—f y-f > K— 
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-2— fJloWW -2- -4, 7-/tHD-5H- 

fx; [2, 3-c] ) e^>-3-*;i/^>^. 

5- (4-~ hp- 1, 3-v**y-l, 3-v>k KP—fV-f >H-^- 

2— -2- )l-7*S) -4. 7-y*tKa-5H-f 

xy [2, 3-c] ) e7>-3-*;M?>», 

[0 19 7] 

5- (4-7^^-2. 6-v^-+V-e^5->*>- 1 —i -2 
- UJP- 7 *y) -4. 7-v>fc Kn-5H-W [2, 3-c] ) 

5- (2, 6-yt+y-4-hU7Mo^^>^7^-^-t^7y> 
-l—OM^W -2- (^+itU^-7Sy) -4, 7-ykKo-5H- 

fxy [2, 3-c] ) e7>-3-*;p#>»» 

T)V) -2- (*+^'J;i/-75y) -4, 7-ytHD-5H-fxy [2, 

3- c] ) tT5>-3-*;HI?>tt, 

5- (5-^5 t ^*Jl'/^-r;i'- 1. 3-v^*y-l, 3-yth'D-' TV 
V >H-^-2— 1)V*?M -2- (**-*'j;i/-7S/) -4, 7-ykH 
□ -5H-?x; [2, 3-c] ) tf^>-3-^;p#>^, 

[0 19 8] 

5- (S-XfMPjtUkrflE-f^-l, 3-vpf+V-l. 3-y*kHn-<y 
-f >h'-;i/-2--r;i^iF;t/) -2- u^- 7$ y) -4, 7-vfcK 

D-5H-fx; [2, 3-c] ) fcT5>-3-;&.M?>», 

5- {^--fu\i)Vt))Vn=E-( )V- 1, 3-^*y-l, 3-ykHn-< 
y-r >H-^-2-<j|/^^;p) -2- ot*-*'j;i/-7 5/) -4, 7-vt 

HD-5H-fiy [2, 3-c]) tf7>-3-^^>^. 
2- (^*+Hj;i/-7$/) -5- (l-^+y-i, 3-vth'a-<y 

-f >H— ^-2— f;M^;W ) -4, 7-yth*D-5H-fx; [2, 3- 
c] ) tf5>-3-;*j>l/tf>&, 
5- (4-v^^;i/^;i/A*^E-f JI/-2. 6-v^-+y-tr^7v>- 1 — ov 
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*7M -2- (WJ;P-75y) -4, 7-ytKo-5H-fi; [2 
, 3-c] ) \iv>-Z-f})V^>m.. 
[0 19 9] 

5- u-^)Vij)vn^)i-2, 6-x^-+y-tf^^> ? >- i-i*;m 

*M -2- (^-+-y-U;i/-75/) -4, 7-ytFa-5H-fiy [2, 
3-c]) ^y>-3-tf)^>m. 

5- (2, 6-v^-+y-tf^7v>- 1 -2- (^-y-u^ 

-7$y) -4, 7-ykKP-5H-fx; [2, 3-c] ) tf^>-3-* 
5- U-t>)Vn^ )\,*=?)l- 2, 6-v**7-lf^v>- l --OM 

-2- ct+ifiui'-yi-/) -4. 7->*kFD-5H-fi; [2, 

3-c] ) tf7>-3-^;^>g?. 

5- {A-ti)Vt^^^)V-2, 6-yt+V-^7y>-l-<^f 
W -2- Ot=HJ-U;i/-73y*) -4, 7-vtHP-5H-fi; [2, 3 

-c] ) e5>-3-*;i/#>», 

[0 2 0 0] 

5- (3. 5-3***V-2. 3-vt HP-5H-^>'/ [ f] [1. 4] 

**iHfbr>-4— t;m^;w -2- (mu*-75y) -4, 7-vt 

Ha-5H-fI/ [2, 3-c] ) K7>-3-*M>i, 
5- (2-7^^73/ -5, 7-v:**y-5. [ 

3, 4-d] e»j3 5?>-6-'f^5 1 ;W -2- Ot+U-U^-73/) -4 

, 7-ytFo-5H-fi; [2. 3-c] ) e5>-3-AM>lt. 
5- (4— (4-7iL^^7^y-^>iL>X)iy^-M -2, 

y-tf^5^>-l— i)V**M -2- (**-tf-lUl'-73y > ) -4, 7-3? 

th'D-5H-fI/ [2, 3-c]) tf7>-3-AM>i, 

5- (4— h*->-^^-*;i//^<;w -2, 6-^+y-tr^u 

S>>-1— TJM^JW -2- (WJ^-7i/) -4, 7-yth'o-5 
H-fl/ [2. 3-c] ) fc*7>-3-*;M$>BS. 
[0 2 0 1] 
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zwmww \nzm^T$i®mmz-3^xmm2tiz>. &mK&\t. g#wic b 

urke et al. (Biochemistry 35:15989-15996(1996) ) KiOfeidinwSjiOK 

%w<D<t%®£. s^§«Miu>i^-^ho7i-^ mm : 0. 1 6 
~i omM-m%k&fem&) z^^z>&&m.%mzmia-tz>. 

[0 2 0 2] 

®Lmzntzimm\t. lOOmMOSith'J^. pH5.5. 5 0mM® 
mt-fYWl*. 0.1% (w/v) (DVistkmrfr?* ySOS 5mMOy^h 
U-f (-grtmi 0 0ml) T&ofc. S^CD^»€>ffifgL6 0# 

HI 2 5t:-ev<^n^-r^-yi/-h^T||Jg$nfc. SfcteNaOHOSsJqfC 
cfc9#lb£tt£. ^Stttt> -fb^R^U>^/3-z:hP7x^<7)4 0 5nm 

olM^nf;. x-^tt. «<DMichaelis Menteng^©&S&^x;M;:*J- 
[0 2 0 3J 
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&S20O2 



£ i mj\toit&mz&2>ft*(»PT p 1 Boas 





P T P 1 B 


K j fit ( ju M) 


1 


5 1 


2 


3 7 


6 


3 



TPTPa©H£*H£LT©-t©3&*ICWU £4M£tt«>M£ftt7*. BU 
TMSn>U: 5 &*©««*» 6*£LT, *389J©fl:£»tt, IKlWiSlM> 

«MSftfc«fc3fc*©fiHfe&>S«4UC. *56W©fl:£4&tt» e5ftlS*^ttft 

[0 2 04] 
Ut2 6] 
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Ljsyg&snfczu-^xia^xoTU--^ (i) zit^ft (in omit 

Mk<fot&J&-Z : &Z>^£\Z&Z>. A,. R P R 2 , R 3 . R4' R i6& 

tfR 17 t;m±T£ie£nT^£a9T&&. 
[0 2 0 5] 

Kb 2 7] 

R, s COOH + RqNH, + R w CHO ♦ R^NC 
(I) <«) («") («V) 




[0 2 0 6] 

tDl#y&i (I) , mi7S> (II) Rtf7^rtl«(III) £-fVx7z:F ( 
IV) £Kfo2-&Z>ZtlZJ:Z>. tefciS'* 1 . R, 2 , R l3 , R I4 RtfR, 5 Ii. W±T 

^a<h*307Km. c,-c 6 7;i/*;k 7U-;k 7'J-*c,-c,7;Mr*#& 

^-5IPA^ffi4LTl^$n-&^, ^-5T^ltntfR, 2 , R 13 , R 14 K.tfR 15 « 
. Yrt<R 12 , R, 3 . R u RtfR, s ©fca&cD&'&££7KLA, R,, R 2 K.£/R 4 # 

[0 2 0 7] 
Nfc2 8] 
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ft$.L^Jjmz&^T\$. ±i$04j&#UgiEft«u m#3i&#lzttVl8.ft(D 

[0 2 0 8] 
[<H2 9] 




PJ V) 



[0 2 0 9] 

m> (I) Rtfm®2ntc4, 5-ytFD-7H-fi; C2, 3-C) 
t"^> (II) Jfi«tt*frT N, N-^fMJ^7ih'XIW 

^;i/X5 1 ^h>4 J ©K 2 (0 3 ) Xtt5yy^*ff (Oyo Mitsunobu, Synthesis 
, (19801-28) TT££$-£T, XtfOH. OSO t MeXttAnT*0. R, 

, r 2 , r 4 . R 7 R^R g *tijt±T^«*nT^at)OtLT(ni) fc££T*i: 

[0 2 1 0] 

7-feh*x^^x^-7 L ;Hi«Ofc«>©-JRW*MI (C. Schultz et al. The 
Journal of Biological Chemistry, 1993,268,6316-6322) ;ft)1s#>&(lQ 
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ft) ££JI*7-fc h-MJJl' (0. lmmol&fcO 2il) ^rmM^itfz. 

□ e^T5> (3.0M) S&illU *<D'&m^Tm&7n**?)\, (1.5* 

ft) fcS&inLfc. SilT-lfe, S*TT?fi£%*ft#Lfc. $EETT7-fchxb 

[0 2 11] 
[0 2 12] 

; (3) 7?^^ if7f >X«7*^7il^fcJ:^^^l ; ^ (4) X 
[0 2 13] 

a»»m©fc«>©saEi&Me»]*«i*-rs'«. *s^4, 2 5 6, 

10 8^. 4 1 6 0,4 5 2^Rtf4 2 6 5 8 7 4 if Cg&£nTlr»*S«£JH 
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[0 2 14] 

ma&Rtotztb<DMM\t. mfL\tmtt!)^y^l^ i)>&*)HsO&X\tJ3* 
[0 2 15] 

i8tt#*4££WLT^*. A^SRfSltt. (1) *;M«*->*^;Hr;Ha-a 

^■pfcJcSfcBiWRI; (2) (a) Ut??>t^tz&5te?i1£lzf&£.-?Z>*Z 
77fH; (b) ^tf^T-7U>»#U***>x^l/>t^ofc<fc"5ttlBtt!i» 

[0 2 16] 

-;i/t8ftifU>o*^4j«* ; (d) ^/^K>SE^'J^*5>x^u>y 

x^u f&mxi* (e) .«^« ; &y*K>»xi?u**>'X5 t u>v;i/ 
if ^ > t -> h 5 $ nft»»x^ ^ tm 

[0 2 17] 

mitt. H*©ftit^l&!i:*ttXtt»tt0WI«0** U WT±H. 
KftoTJHWRJtgT**. *!M©ftAFrtga«««ttRI«Jw, 1, 3- 



( 106 ) 



%&?fc£#jffl-f£d i-u-i ymt^^tzimm^ asm 

[0 2 18] 
[0 2 19] 

*%W<Dik£W}<Dmmi"<M*, ^Il+DS/t^O. 5mg~m 0 OmgT 
feO, #i:U>ffl*®H«. -0#:aikgabfcO^2 Omg~*55 Omg (-00# 

cd^j 5 /i— t > h e » 9 5 /t— fe > h it^s u e> z>mmo&#ttfttmz 5 

mg~l g Wi£i4te£^£^W^&-<fc#T££. 
[0 2 2 0] 
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[0 2 2 1] 

TLCttjiP^P^h^^^'r-?:^ CDCl 3 «S7K^Dn7*;i/A£. CD 

3 od« 3 m*.m* 9 j DMso-d 3 « 6 s**^ -> kt&s. 

7h (<5„) «rta5#B8^tL7c:xh7^^'>7>^60H73^01 (ppm) 
[0 2 2 2] 

M.P.:«iMD. *CKcfcD^$*U ttIEtt3ftTV>ft^. A^f07 
h^7 7^-(t Merck5>'J*y;P60 (Art. 9385) tdPLW. C. Still 6, J.Org.Ch 
em/43;2923 (1978) fc£0IB*3nfc«fKS'ffiV»T£ttLfc. HPLCtt^© 

[0 2 2 3] 
[ft3 0] 
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6-^>'Ar;P-2- (mUM3/) -4,5.6,7-f h7hHD-fx; [2,3-c 
1 e 'J ^>-3-;fr lj-HJfrAffi: 
[0 2 2 4] 

N-^> , /-fJH-^'J K> (20.0g. 0. lmol) . JL^JlisT SWfifc& (10.9ml 

. o.imoi) . m&ry^-vi* aog) (6ni) ©^>-fcr> doomi) s 
jastxmsiftj^bfc. j&aisnfcKiefi^jK&wKx^^ doomi) 

U * (3X10011) » ttftttfltf-MJ9A*fttt (80ml) tCTftifK (MgSO 
4 ) Id. K^Tlw^-TSCtT, «>o<0£l§&4tr*JlB£UT (1-"C>*/ 

[0 2 2 5] 

±IB^>y<;p-tr^U> J >-4-'r Ux> (lO.Og, 0.034mol) . -f*«Jr (1.13g 
, 0.035mol) Ri^ ; e;U7^'J> (6.5ml) £3tfX^ y-;U (35ml) ig^^50 
*CT2I^Wlnr»L. Sefc£flKT-Hft«#Lfc. LT**, 96% 

X^y-;U (3X50ml) . ^X^;i/X-x;U (3X50ml) TifeitK HffiTCfcifcL 
B&<hUT9.27g (84X) OZ-7 5 /-6-^ > '/'f )h4, 5, 6, 7-f h 7 1 K D-f X 
/ [2,3-c] fcT 'J y>-3-*M>lEXf^XXf^ 
[0 2 2 6] 

±IH4,5,6,7-xh7t Ho-fxy [2,3-c] fUy>-3-*^>SxfJH 
(5.0g. 0.015mol) £ h U X3MP7 5 > (4.21ml. 0.03mol) Z^tSOV 
©***Th5k Fo75> (30ml) JL^Jimt**? U JW* (l-9ml 

. 0.017mol) £^tf **tIc^ H 7 1 KD77> (20ml) $£iffiTU JP^-fe. #6 
nfcK£TE£&£MT 1 81^88$ U (300ml) S£&X^ 
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)U (3X 100ml) TttffiLfc. *t»fcW«»ai«*iaiBlfifl:^- h U (100m 
I) TiftfrU tgjft (MgS04) j£j&> «£T£j&fg$ti\ 4.2g (84%) <D6-^>V 
-i)V-l- (xh+ym'JJl/-75» -4,5,6,7-fh7tHn-fxy [2,3-c 

[0 2 2 7] 

±ia^xy [2,3-c] tf'J^>-3-^;i/*>S!X^;UX7.5r;i/ (4.2g. 9.76mol 
) ££tfX^/-)W£ (100ml) MJ 9 A (0.9g, 21.46mmol) ODtK$ 

& (loomi) icjpxfe. mzntzfcmm%mz&m.T'imr$m.wisfz. n$m* 

J*3fcT»8S£-e\ (100ml) KJgflfU B^ftX^ (2X 100ml) T«c 

ftLfto *ffi»C««Bt*pHlfca:SST?lPA. tfJ££jfti§UTl&£> * (2X50ml 
) , 5>x^X-t^ (2X30ml) X£T. 50t;iCT$£ilL@#<h LT 

*H©ft:^«2.9g (79%) £#fc. 

[0 2 2 8] 
Rft£ : 

CnHuNjOgS^a. 1 XH 2 01lp-T 5gf&M : C, 49. 28% ; H, 3. 65% ; N, 6. 76%. 
: C, 49. 31% ; H, 3. 86% ; N, 6. 53%. 
[0 2 2 9] 

mm 



2- Cfr*-fr'j;i/-7S7) -4,5.6.7-fh7bHo-^>'/ fbl f>f7i>-3^ 
St^ : 230-23 It; 



[ft 3 1] 



o 




( no ) 
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C u K n m t S ; fcHTaSIMi : C, 49. 07X ; H.4. 12% ; N.5.20*. 
%mm : C, 49. 87% ; H, 4. 37% ; N, 5. 06%. 
[0 2 3 0] 

mum 3 

Ut3 2] 




o o 



6-1>i?)l-2- (^-^U-'JJl/-7$/) -4.5.6,7-fh7kKP-fxy [2,3-cl 

C 17 H 16 N 2 0 5 S, 1. 75H 2 0 ; tcPf^Sifeffl : C, 52. 10% ; H. 5. 01% ; N, 7. 15%. 
: C, 52. 1 1% ; H, 4. 81% ; N, 7. 01%. 
[0 2 3 1] 

mmm4 

Ut3 3] 




o . o 



6-^)1-2- tt*W)l-75.y) -4.5.6.7-fh7bHP-fiy T2.3-cl bf 

■Jy>3-^M>I[: 

gi&>250 < C 

C n H 12 N 2 0 5 S, 0. 6H 2 0 ; KHf SJI^i : C, 44. 77% ; H. 4. 51% ; N, 9. 49%. 

mmm ■. c, 44. 54% ; h, 4. 17% : n. 9. 21%. 
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[0 2 3 2] 



uts 4] 




2 - (**W)\,-T*;) -4.7-^k KD-5H-^xy T2.3-c] t^>-3-;ftJl/#> 
HA : >250 e C 

C 10 H 8 N 7 0 5 SNa, 0. 75XH 2 0 ; \zm? SH&tt : C 39. 16X ; H, 3. 12% ; N, 4. 57%. 
: C, 39. 29X ; H, 3. 67% ; N, 4. 4 IX. 
[0 2 3 3] 

mm 



2- (^-»j-ij;|/-7$y) -6-7x»f JH. 5. 6. 7-t K 7 b K n-f X y [2.3-c 

C lg H 18 N 2 0 5 S, 1 XH 2 0 ; ICBSTSSiaffi : C. 55.09% ; H. 5. 14% ; N, 7. 14%. 
: C, 55. 47% ; H. 5. 04% ; N, 7. 07%. 
[0 2 3 4] 



[ft 3 5] 



o 




P 2002-506072 



Pa ge 112 of 186 



#£2002-506072 



Ufc3 6] 




O 



OH 



2- {**W)l-7=LJ) -4. 5. 6. 7-f h 7 fc H P-4. 7-X» / - f X y T2.3-b3 
e'Jy>-3-ijM>j : 

C, 2 H, 2 N 2 0 5 S. 0. 75XH 2 0 ; KUT-SS!^ : C, 46. 523! ; H, 4. 39* ; N, 9.048!. 
: C. 46. 48% ; H, 4. 79X ; N. 8. 87%. 
[0 2 3 5] 



2- a±ajJjkxZAZ) -4.5.fi.7-rh7t:Ka-fxy f2.3-d bf'J^>-3- 

4-t*y-l-^Uy>*M>it-^;HXfMffiM^ttTffl^ 
. 258! h »J 7MDffl|0^i' P D/^ >i££fflVvTBoc-g£|&icLjfc. 
jH^ ; >250*C 

C 10 H 10 N 2 0 s S, 1HC1, 0. 5XH 2 0 ; JCPSfSSi&te : C, 38. 358! ; H, 4. 348! ; N, 8. 648! 

o 

: C, 38. 048! ; H. 3. 83% ; N, 8. 878!. 
[0 2 3 6] 



UtZ 7] 
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[ft38] 




2 - (tt»'JJlr7S/) -6-tf'Jy>-2-f;i/^^;l/-4,5, 6.7-^K^bHa-5 1 
I/ T2.3-C1 K'JS?>-3-;ft;l/#>&: 
[0 2 3 7] 

2- (XK + v-^+ltU^-T^y) -4 1 5,6,7-fh7kFD-fiy [2,3-c] tf 

m\z\z^m.^>n<wm) . KBfc&ytfA (2.4g, n.immoi) , a-wwj^A 

(lOOmg) £^tf7-fch> (40ml) ^M^-igfttfH U;i4tm& (0.61g. 3.7m 

moi) ^jn^-fe. '&znttn&m*Mffiu&r-\mrmwv* mm. M^nzm 

/X^y-^/HJX5F;i/7S> (3:1:0.4) Wig^^^fflMiLTffl^v 

U 5 / ) -6-fcfU v >-2-< 3^-4, 5,6,7-fh7kF O-^X 
7 [2.3-c] fc!U v>-3-#;i/tf>®hUx^l/7>^xC7A&£#£. 
[0 2 3 8] 

±|2h'JX^;i/7>^EX9Aig (650mg, 1.40mmol) ©X^y-Jl/ (15ml) $ 
\Z\m*&ik1-hWkitifeW. (4.1mL 4. lmmol) SrJta*.. Mf37jc (15ml) ^Jn 
Afc. ^6nfeSl5jg^^MT18B#rp1^Lfc. iffg/fcttfcJ^TK&fg;* 
ti\ J£££7k (20ml) £*g«¥U v?X^X-7^ (2xi0ml) i& 
ffi£lNtf)i&6££in*.pHl iU zKffl£K£TK^38£-ti-fco S££2-:/a/ty- 

^/tk d:K 40mi) m-etmzmmv. immmp> mm^mMLrm^. 2-= 

yn/V-;i/ (2xi5ml) TifcitK K^T50t:iCT^L. M<Z>fifc£$&il81m 



( 114 ) 



4*^2002-506072 



g (383!) £#fc„ 
[0 2 3 9] 

&m® (181mg) £*. (1.0ml) tW<Dfcmt-f h U OA (10ml) OJg^lCi^ 
8?U ^X^PX— t)V (2xi0ml) Tift^Lfc. tK*8£1N<Z)&&£/BUTpH=3 
Ci^U im®}*m®lsXm%. * (3 x20ml) Tift#. KST50'CICT18 
P#P.flS£&U M&tLxmMOik&MHw (113!) 
Sl6 : 238-244"C 

C, 6 H 15 N 3 0 5 S, 2. SXH 2 Q\zm?Z>m$&m : C, 47. 295K ; H, 4. 963! ; N, 10. 343!. 

nmm c, 47. 433; ; h, 4. 843; ; n, 10. 003;. 

[0 2 4 0] 



6-(3-* Vtcis-^yiSM -2- WJjh7$y) -4.5.6.7-fh7bHQ-f 
X/f2.3-c1 fcf 'J >?>-3-;ft 
M& : 233-237*0 

c i8 H i8 N 2°6 S > 1 XHjOtH-TSaiftli :'€. 52. 933; ; H, 4. 943; ; N, 6. 86%o 
MMW. : C. 52. 793! ; H, 4 . 993! ; N, 6. 423!. 
[0 2 4 1] 



Ms3 9] 




Kt4 0] 
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CI" 



OH 

O OH 



2- -6- If U y >-3-f f jk4. 5. 6. 7-f h 7 k H P-f 

xy [2.3-d fc?us?>-3-ftjb#>ft-ttmfi: 

®L& : 234-238'C 

C 18 H 15 N30 5 S, 1XHC1. 0.5XH 2 0{Cl8-TSSi&M;C,47.24!l!;H,4.21X;N,10.33 
*. 

gftltt : C, 47. 35X ; H, 4. 10% ; N, 10. 353!. 
[0 2 4 2] 

mmmi 2 
Mb 4 1] 



^OH 



ft OH 

o o 



2- (**-fr'J^ -7$y) -6-*yU>-2-^;i,*5^4.S.6.7-yh9fcKp-^ 
X/ [2.3-cl tfUv>-3-^;^>^: 
JH& : >250*C 

c 20 h 17 n 3 o 5 s, 1 xHjOtwrsss&e ; c, 55. 95% ; h, 4. 22* : n. 9. eix. 

mmm : C, 55. 94X ; H. 4. 46* ; N, 9. 78X. 
CO 24 3] 
IMj 3 
l{£4 2] 
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OH 



2- jtt£!LllzL$M -6-eU y >-M JMf ;H. 5. 6. 7-f h 7 1 K D-f 
X/ f2. 3-cl bf'J^>-3-:ftJI,ff>Bg-ifiE£lfi : 
M& : 230-235"C 

C 16 H 15 N 3 0 5 S, 1XHCK lXH,OCH-r*aiftffl;C,46.21X;H,4.36!l5;N,10.10% 

o 

mmm : C, 45. 82* ; H, 4. 42* ; N, 10. 02%, 
[0 2 44] 

nmm 1 4 



[0 2 4 5] 

6-7S y-l-f > H-;h7-*;^>Hxf jl/XXfJl' <1.5g, 7.3oimol, J. Org 
.Chem.6h 1155-1158 (1996) IS®OJn< iZMM) h U X3MI/75 > (1.55m 
1, 11.0ml) £^tfO'C(D|£&T-h7k K077> (100ml) x^Hfi 
it^r^VJl (980/zU 88.0mmol) ^tr^fil^ h 7 1 H D 7 9 (10ml) £ 
i^TLJn^c. #e>nfc££®£ffi££i&T2l$|lS)^U (300ml) 

«»*«iftLTl**, *£T50'CTS£j!£U ^-OUt LT6- (Xh* 
^+lJ-'J^-75y) -1H--T >H-;i^7-*^sK>Kx5 t ^XXx^2.25g (100 



Ub4 3] 
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X) *%ft. 

[0 24 6] 

±IBWlH-'f>h*-;P-7-^;U*>^x5 1 ;i/X7>x;i/ (2.0g, 6. 60ounol) £"£tf 
JL*;-)V (30ml) ttfclN<D*ttfc^hU?A*«Hft (16.4mL 16.4nunol) (30 

T^MftZM. »£ofc*ffifclN<D£8S:in;LpH£ 1 Vt^VoZmMLT 
PMT. * (2X50ml) . ^'X^I/X-tMU (2X30ml) TiftifN H£T50'CT& 
*U @#<hLTMffi^jMHl.34g (82*) 
§4^>250t: 

C u H 7 N 2 0 5 Na. 1. 5XH 2 0fCWT-5S^ffi ; C, 44. 463! ; H, 3. 39* ; N, 9. 43*. 
mm : C, 44. 31* ; H, 3. 34* ; N, 9. 00*. 
[0 2 4 7] 



6- &3&l>kzr$2l -\^yY-)i-i-i3)i^ym- i±±ji^mu 

6-75 y-lH-< > K-^-5-#;P*>$x5f ^xX^MiJ.Org. Chem. 61, 1 155 
-1158 (1996) tim<DilQ<\ZfflmVfz. 
MM. : >250"C 

C„H 7 N 2 0 5 Na, 1 . 5XH 2 0£§|-f -SSiHI : C, 44. 46* ; H, 3. 39* ; N, 9. 43*. 
^iPJlfi : C, 44. 44* ; H, 3. 68* ; N, 9. 00*. 

[0 2 4 8] 

gQSffJl 6 



[<t4 4] 



O 
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Ht4 5] 




3- f4- (3-^;i/7 3 U >-4--f )i-zfu - bf ^ y =y >- 1 !k * ±M -6- 

ct*-tHj;p-y$/) -ih— r >p-;p-s-;ft;i^>Bg : r£_h2i£A&j 

[0 2 4 9] 

JkftLfcSW^^^AT^fcKtt (2.7g, 33.0mmol) ^mmW. (8ml) 
> tf^7v>-l-*;^>iEt-y^;i/X7.T-^ (2.7g. 15mmol) JftSSTFLlnx. 
fc. 15flTO«#Lfc&, 6-(Xh+->^-+it'j;i/-75y) -lH-OH-^-5-* 
;l^*>$ (4.0g. 3.0mmol) £^trgt# (80ml) tfh5kFo77> (80ml) 

fiTfc«56a*, ssk* doomi) ztsax-tzo ^straix^^-cattiL (2 

x 100ml) , £<hJ6£#$ttffi$!£* (2xi00ml) . figfaifrffcT^XTTK (1 
X80ml) Tft^U (MgS0 4 ) » jgjgU X£T£^fS$-tt*:. SS^yl 
^;UX— (50ml) 1CT8»U 1,-0**. 5?X^;UX— f^T« 

5?>-l-4fr*9-M -6- (Xh+->^-+1tUJI/-7^y) -1H--T > h-;p-5-* 

[0 2 5 0] 

±126- (xh+^it'J^TS/) -iH— f >H-;i/-5-*;i/#>^x^;i/x 
X5MKZ)v? (20ml) fc m HJ7JM-Dg|nK (20ml) SMTtP*. 

(50ml) ^ttJAT. 4Cfc«Mft30»|H«»Lfc. «OR*«ilLTl»#. * ( 
50ml) , 7X?MI,x— 7^1/ (50ml) TifeSK X£T50 < Cfc:T&*$IU @*tLT 
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3.6g (100S) <D6- (Xh + ->^-+-9-ij;U-75y) -3-tf^7 'J >-\-^ )l ^ )V- 
CO 2 5 1] 

±fl5tf^5>>> (3.0g, 5.81mmol) Z$tSWau*?> (100ml) £HJX 
^75 > (2.5ml) 0*«HB£*C, Ift^DD^nlfy-fA (0.6mU 6.39mm 
ol) «TO$>*nD**> (10ml) ©jg^«[&«TLftl*fc. »SnfciB£*£ 

mtcimimmL* * (sobd -m#u (M g so 4 ) . mmtn^Tizm 

%LXifotLXl.8g (68%) (DZ- (4-7^UP-f;i/-tf^7^>-l-r;i/^^;i/) - 
[0 2 5 2] 

±te<D7^U P^r;i/-tr^7v> (0.5g, l.lmmol) e^trx^y— t 
^7*U> (0.24g. 2.74mmol) £jbD*.£, ^=en^iig-&^^iSei{tia^Tri8^rrB , 3 
«#U #fg^#£&2Tfc*»3-B;fc. 8l££7jc (50ml) lcjg»U P H£lN 
<Z>&&T2fcfSgU ftUfcB^JKftBElix^ (2x50ml) Tft^Lfc. 

, SOrTS^ffl^jS^-frTHfrtLTO.SgWe- (X h+v^+it'j;i/-7 5 /) - 
3-[4-(3-^7^U>-4-f;l/-yDf^x;|,) -1H- 

[0 2 5 3] 

±l5lH-r>K-;i/-5-*;^>^X^;i/X^x^ (0.2g, 0.37mmol) oi^y 
(5ml) MlCTKSt'fk;^" h U (45mg. 1. lOmol) (Dfrfem (15ml) £J0*.fc 

*ffiSR»X^ (2X25ml) T«fc#U \mim\t^ h U CA^Jn^TpH^ 5 
£M& il»T-/i'DO/^> (25ml) £Sn*7c. 2tfS'8j£igiif;: < J;9R££, 7jc 
(50ml) TftiSK K^T. 50t}T&&L@#<!:l,T30mg (17*) ©Mfls£fc£ 

St* : >250'C. 
LC-MS(E')M/Z488 
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[0 2 5 4] 

*tt«i 7 

Wfc4 6j 



o 




i-(3-* h^>-*c>>w) -6- (^-^jj-'j;i/-7$y) -iH-f > K-;i,-5-ftJb 

[0 2 5 5] 

6-7Sy-lH--r >K-;h5-A;^>iSSlf;HXf;i/ (l.Og. 3.30mmol ; J.O 
rg.Chen.6K 1155-1 158(1996) 0E*fcftV»HKLfc) fc£tf«*N.»-5?**\fl/ 
7*;i/A75H (40ml) (D^tC. h >J A (0. 28g. 7.3mmol ; 60%&$| 

) £Jn*_£„ KJ&g£iK*1.5l$liri«#U 3-^h+y^>y;^D7-f K (0.5 
mU 3.6mmol) £^tflS*N.N--5>*?\fP7*;kk7 5 K (2.5ml) £8TFW)n>Lfc 
. ft6nfcEfcfi£tt&1.5l$ra«#U zk (300ml) >>X3\>Ux- 
OxiOOml) KTftfrLfc. LT»*. lNtt»*JpAT* 

3t£pH=4{Ci8SL£. 2tiR*jtiiLTl»*. *T«c». «£T> 50t:fCT^jSIL 
, @#<hLT400mg<Z)6- (X bJrzsttD-*) )\s-7 S. J ) -1- (3-* h + x-^>i? 

[0 2 5 6] 

± 9 s2lH-f > h'-)H-*M>l!X^HXf)P (0.3g, 0.7mmol) £^tfX 
(10ml) fClNTKit^HU^A (2.1mU 2. lmmol) (10ml) *jn*. 

50t){3T^$-ti:, H#<hLT230mg (898!) CD^Ift^ftSllfc. 
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mM. : 222-226*0 

C 19 H, 6 N 2 0 s . 0. 4XH 2 0HP|-r ZWmm ; C, 60. 77* ; H. 4. 51% ; N, 7. 46*. 
: C. 60. 98% ; H, 4. 44* ; N, 7. 28*. 
[0 2 5 7] 

m m is 



2- (^-»u;i/-7^y) -4.7-i?b Kp-5H-^xy n.z-cW^Mvy-i-jj)^ 

C,oH 9 N0 5 S 2 fcB|-r-g>ai^M ; C, 41. 80* ; H. 3. 16* ; N, 4. 88*. 
MM® : C, 41. 97* ; H, 3. 20* ; N, 4. 69*. 
[0 2 5 8] 



2- Cfr^-fr'J^-7$/) -4.7-vfcKP-5H-^xy r2.3-c1^^e^>-3-^;t/ 
[0 2 5 9] 

4-^DV/> (20g, 0. 14mol) . X^->7/gt& (16.8g, 0.15mol) RZf& 
&7>^--}A (U.4g, 0. 15mol) £^tf^>-£> (500ml) (5ml 



[fb4 7] 




[l"t4 8] 
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->- : S3.9)Vtrm*mzM#>tz. jffSTVKfA (10g, 0.13mol) SrjgJnL 

(500ml> SinA. *tt*BH*x^ (2x200ml) -e&ffiU/ic S£ftfcW«J* 
ffl4&£* (2xi00ml) . figfclffift:*- HJ ? A* (100ml) Tifci*U (MgS0 4 

[0 2 6 0] 

ft®»£-&tfX*/— ;|/ (250ml) ©ifcfc, 8511 (2.5g. 0.08mol) 
U> (15ml) f#e»nfcSC^^^50'ClCT4Wlt^L. 

fc*>u*y;i/ ooomi) T¥is«Lfc. na!Tfc»«i*««L 
-ao&£#, :n^yif;n-fjp (somi) k»#u 'v/*>£iq*.*Siift; 
d25mi) . «t»»£*iau-ci»#. ^7*>\zTim. mqt. scctis 

t*W6Mi,m&t txi8g02-75 y-9H-^xy [2,3-c] * d* >-3-a;p#>tt 

I^X^rVUcflfc. 
[0 2 6 1] 

±122-75 y-6H-^xy [2, 3-c] £ >-3-*JI^j|5>»X^;PX^x;P (2. 9g 
. 10.53mmol) Rtf MJ X^;W7 5 > (3ml) " ££t* 0*C©as*x h^fc 
> (100ml) X^Hfifc^+iJ-U^ (1.6g. 11.6mmol) S^trSt* 

fh5th'D77> (20ml) tJTFUnAfc. H&ftfc££S£tt££&£Tl. 
SifflMittU (200ml) flJM&tilLTl*&. *£T, 

50 , Ce|£jSIL@^<htT2.6g (6655) ©2- (lh*->WJAr75/) -9H-3 1 

x y [2. 3-c] * n y >-3-#;i/# >Kxf;nxr;^ffc. 

[0 2 6 2] 

±Blf*IXfA (1.5g. 4.0mmol) ££t?X^y-;i/ (25ml) agfcTWfcft; 
^-h'J^A (480mg, 12mmol) Rtf* (50ml) £ft]X.£. HbtlfcSM^^ 
£fi-C42tt|ffltt#Lfc. * (100ml) SDP^, g^SylWH-f;!' (100ml 
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MQT* 50t;fcT6l#raftSIU B#£LT0.6g©£]Bfl:£<»£f#&. 
C l4 H 9 N0 s SNa, 0. 5H 2 0l::|l|-f SSImfii ; C, 48.0 IX ; H, 2. 5935 ; N.4.00K. 
: C. 48. 39% ; H, 2. 93« ; N, 3. 93*. 
[0 2 6 3] 
MMM2 0 



2- Ui-a-T-hyV-JV-S-jjJUtf-)],) 757) -4.7-ybKD-5H-fxy[2. 
3-cl : 
-20"CfC^^n/cN,N-> ? ^^;U7*^A75 H (1.6ml) <h7ir MJ ^ 
(5ml) ©g^«tC. Jfi<fc**1J-y;P (0.8g, 6.31mmol) ^tS7± h-h Vfr 

#>&2#'J£A& (lg, 5.25mmoU J. Med. Chem. 29, 538-549 (1986) CftfriM 

[0 2 6 4] 

£ ©ig^&fc 2-7S/-4,5-ytH o-7H-^X / [2, 3-c] tf y >-3-# t 
-7^)\,jlXt)1> (1.3g. 5.25mmol) . tf<Jv> (2.2ml) K.tf7-fe hn h U;P ( 
2.5ml) fclMWBjfcttTjrFU ft];tfc. O.SWrMa«»*T)!lPl»Lfc«, Rf&R 

smz^uizmvtz. n&ztuzKftimtitiL*:* doomi) o+K"*-**^ 

■CfcT18ll*|HH£«U a^<hLT1.3g©2-((lH-xh7y-;P-5-^^^;P) - 
75/) -4,7-^k Vu-m-3-JL;tt,Z-ti\Zy>-Z-ft)li£>m--??-)VJL7,7- 

[0 2 6 5] 



[ft 4 9] 



o 
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±.m-Zf^)VJLXf-)V (0.6g. 1.71mmol) *i?*7U)V*9> (5ml) iZfeMV 
. h'J7Mo»S (5ml) SJnAfc. fc6nfcS£*£40»-KU SlCtftff 
Lfc. Jf»riJ»ft*fiTK*JB4*» ISKyifJU-ril' (50ml) , zk (25 
ml) Rtf lN*$fc:J- MJ (2ml) £Jn;t7c. ffl#8S£fTV\ *ft*^X^ 
X-xJU (50ml) -CftifK jft^£j&P*TpH£ 1 KWSEUfc. ftRSSUSLTlfc 
* (25ml) T?ifc8K *£T. 5tTCK:T18«rBMeilU @#<hLT190mg (38* 
) ©«Hft^fb«»fc. 
JKj^l : >250"C 

C, 0 H 9 N 5 0 4 S, 0. 25XH 2 0f;:irf SStsfil ; C. 40. 07* ; H, 3. 19* ; N, 23. 36*. 
gffltt : C 40. 39* ; H, 3. 18* ; N, 22. 92*. 
[0 2 6 6] 
2 1 



N- (3- (2-H-^ H g M -4. h2. t H D-5H-^X 7 [2. 3-c] fcf g >~2- 

ljkj £££zJ&J. 2:hHJ'7Aife; 

2-75 7-4, 5-vk Kp-7H-^X/ [2, 3-c] tf 7 >-3-#;P#>&x3SU/X*t- 
;U (26g.0. 114mol) 5:7/f^A75 H (200ml) fc»#U. ft6tl^SM«S 
«taftT1.5«pBBllPj»Lfc. Ifi*Wl/fe^ ff:Jg£iStjiLT|&#* * (2X 
80ml) K£T. 501CfcT18ll#K^L. @#<tLT10.0g (42.*)®5,6- 

5>fc Ko-8H-fc^ / [4' , 3' ;4,5]^X7 [2, 3-d] £ 'J 5 >?>-4-#£f#7c. 
[0 2 6 7] 

*+^bU> (70ml) (I±IBtfU5->*>-4-#: (7.0g, 0.04mol) tN.N-v* 
3MP7XU> (0,.2ml) fcflnAfc. #6nfcig^^iiMS-C2H#r B 1Jni^L, 



Wb5 0] 
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#2U&** (700ml) \zm^ 0 VLBSiZmmLm. ItSxfJI/ (400ml) <!:* ( 

250ml) <DM&mimnu iwrnimLtz. *ffl£#i8££it\ mmttz&iam. 

V U AtK (100ml) T'ift#, (MgS0 4 ) , &i&&j|£TK$£jBIU @Jf* 
tJ.hLT5.2g (68X) <D4-^ P D-5. 6-v t Fd-8H-t*^y [4* ,3" ;4, 5]^X/ [2, 
3-d] t: 'J 5 v 
[0 2 6 8] 

±l2(Df 1 X/truSv> (4.5g. 0.02mol) <DX*/-;t, (40ml) ©M^H, 
(10ml) <Dx^y-;U (20ml) &£firFL£. f§6ftfc&£M8itit&T 
2POTjd&U ^ia^T^tfd^ . Strati© LT|$#, x*y-;|/ (20ml 
) Tffi*fK 50t:tT1.5fl#p B ^jiL. @^#><hLT3.2g (73*) 05,6-vk 

H D-8H- 1! 7 / [4* , 3* ;4, 5] ^X / [2. 3-d] tT U 5 v >-4H" ;|/ k h* 7 v >*ntc 

7KlfrttT^Lfc±iet H7V> (3.0g» O.OHmol) *$tT50«»ft*»«! 
(3. IBJthU^ (l.Og. 0.015mol) (10ml) £iTFLlJDX.£. d 

<DBU&m&m*2mim&» tmzm&Lfcz. ?k (25mi) x^t, so 

"C^TlRnnQiU @J§^iLT3.0g (95%) ©10. 1 1-yt H a-m-¥yS [4 
' , 3' ;4. 5]fiy [2, 3-e]x h 7 V-D [5, 1-c] f»J 5 
[0 2 6 9] 

±Bf-hyV-)V (2.5g, O.OHmol) £-&tfv**tf-> (30ml) V>mz. 1M> 
*»ft^-hU«>A (25ml) fcSTFLfc. R^fi^tt* 3 NrMSW. (100m 
I) fcasffc*. »«&JPApH*4fc:WaELfc. «t»*»ilLTl»*, * (25ml 

) Tife#. k^t. so'CKTisPtRsj&fiiu mwttytLTi.ig m%) <z>n-(3-( 

2H-f h? x /—)V*-4M -4, 7-/k Ko-5H-^X/ [2, 3-c] My >-2--f Jl/) 7 
[0 2 7 0] 

±^7*;i/A75K (0.6g. 2.7mol) £$t7kT- h 7 1 K ay y > (50ml) fc» 
fl?U h'JX5 1 ;i/75> (1ml) £i0x.£ o tM§ P^V^Lrcn^tltzM'^mz 
. x^Jl4ftfls:t4 1 1J'U;i> (0.4g, 2.96mmol) <D»tKx h^k: HD77>jS (5ml 
) £iTFLj!JDx./c:„ »6nfcKffcfi£tt* 2P#P B 1. ^SfCTJt^, if 
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&TC|*fr>fc. 3K£fc* (50ml) . ylfJU-f^ (50ml) Rtf lN<Z)i£<t7KS 
»*Jfl;tDH=2£U *3fcitR£atiftLTllfcV»fc. U £lt (Na 2 S 

0 4 ) . ft& n&T£Mft2lt1t. (0.4g) t^DD^^> (20ml) 

LT0.16g (18%) ON-(3-(2H-xh^y-^-5-<;l') -4.7-vk Ko-5H-^xy [ 

2.3-c] e?>-2-f /w *^7Afif;nxf;^ft. 

[0 2 7 1] 

±82**1*9 A»x^laL*T-;i< (0. 16g, 0.49mmol) HOx^;- (15m 
I) «tfc» lN©7KSMfc:J- h >J •> A (1.0ml, l.Olmmol) fcioAfc. fiSn*:£jSiE 

%m.*w&\zx2nmtw\stz. vas&mmsxwz* x*/-;p oomi) -eft 

*£T. 50 , CfcT48I^P B 1$£®, B»*£l/tl40ig (83%) (D&mitGMZft 

ft. 

SL6 : >250t: 

C, 0 H9N 5 0 4 SNa 2 , 3XH 2 0£Hrt£giHi ; C, 30. 54% ; H, 3. 33% ; N, 17. 81%. 
Mum : C, 30. 70% ; H, 3. 35% ; N, 17. 49%. 
[0 2 7 2] 

MW2 2 



2- (**U-'JJl/-7Sy) -4.7-vbHo-51h^xy r2.3-c1bf'Jv ? >-3.6-v^)l/ 

6-^>v;Uxx-^Jl/ : 
lt£ ; >250t; 

C lg H, g N 2 0 7 S : KMTSgi&fii ; C. 53. 46% ; H, 3. 99% ; N, 6. 93%. 



Kfc5 1] 



o 
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mm®. : C. 53. 44% ; H, 4. 15% ; N. 6. 69%. 
[0 2 7 3] 

[itS 2) 



o 

OH 



6 OH 



2- (**W)l-7$J) -4.7-S?bHP-5H-^X/[2.3-c]K'jy>-3.6-»^Jl/ 

6-x^x7,^-Jl/ : 
M& ; 245-247*0 

C I3 H 14 N 2 0 7 S : fcHT&SIMt ; C, 45. 6 IX ; H,4. 12% ; N,8. 18%. 
Hilfg : C, 45. 71% ; H, 4. 31% ; N, 7. 86%. 
[0 2 7 4] 

[ft 5 3] 



O O OH 



gS.£ ; 242-244-C 

C 12 H 12 N 2 0 6 S, 0. 25xH 2 0 : £H-t<53!ftfi : C, 45. 50% ; H, 3. 98% ; N, 8. 84%. 
C,45.64% ; H,3.97% ; N,8.51%. 
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[0 2 7 5] 



mmm2 5 



Ut5 4] 




OH 



2- (a-*-fr'JjP-7S7) -6-7 i-M JWtt-f J^f M. 5. C, 7-r h 7 k K 
□-fxy [2. 3-c] k 'J 2 >-3-ftJP# >S£ : 
Kj& ; 244-246*0 

C 18 H l7 N 3 0 6 S> 1 XH 2 0 : iJltilttM : C, 51.30% ; H. 4. 54% ; N, 9. 91%. 
: C,S1.08% ; H, 4. 52% ; N, 9. 63%. 
[0 2 7 6] 



5- (l,3-ytt->-1.3-yl: Kn-f V-f >K-;i^-2--f -2- Ct^U-'J 

^.T-vkHn-SH-^xy T2.3-cl k^ >-3-;ft;M?>g 

[0 2 7 7] 

OV^f ;i/^"+->7il hJJl'xk K (8.3g, 0.06mmol) ©*?>-tf> (80mL) S 
h*>-3-hU^^>U;P**->-l,3-^vX> (10.6g. 0.06m 
mol) £ln*fc. fifcfi^SMTia5#raS#U O^tC^. 0.5M^tffi 



Nfc5 5] 
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& (55ml. 0.03mol) «r*T, ftlfcfc. SCT^^16P#^M*Tlga6. 
T\zm%2tt. n*>titzfa*m&m")V (100ml) T'lfrlR. \mm& (3X50ml 
) , IgfOfi^^-h'J^A (3X50ml) . -Jv^y (3X50ml) (Mg 

so 4 ) l, j^Ttci^-a-fc. m^ntzfattrnz^K/^vy (i:2) £® 

fgLa&tLTLlg (60*) 0^>y/m/-^;H,3-yt: K P-fcf 5 >-4-fc 

'H NMR (400MHz, CDC1 3 ) 6 7. 39-7. 31 (m, 6H). 5.42 (dd, J=6. 1Hz, 1H), 4.61(d.J=3 
Hz, 1H) , 4.57 (m. MK 3.70 (m.2H), 2.74 (dd,J=l7Hz, 14Hz, 1H) , 2.41 (dd 
d. J=17Hz. 2Hz. 1Hz. 1H) . 
[0 2 7 8] 

±IB2,3-vt HP-lf7>-4-(*: (7. lg. 0.032mol) (0. 4g) _hC 

^SlOX/^v^A^tT^X^ (50ml) £A*-#>^ (Parr bomb)vx- 
rt-fcjWt, 30psiT7j<^*DLfc. £*£il£&£2lim TLC^«f (^^/--»P 

M%VmtLT2.Qg (75X) 02-t K D h 7 1 H P-(f7 >-4-#^ / #fc 

o 

1H NMR(400MHz, CDC1 3 ) <5 4. 36-4. 29(m, 1H). 3. 77-3. 66(m, 3Hh 3. 61-3. 54 On, 1H 
) . 2.65-2.43 (m,2H). 2. 34-2. 27 (m.2Hh 2.04 (bs.lH. CH 2 0H) . 
[0 2 7 9] 

±Bf-hyh Hn-tf7>-4-# (1.90g. 0.015mol) . t-yf*y7y g£SE (2 
.7g,0.019mol) , (0.51g, 0.016mol) RZ/=E)Vy U > (2.55mK 0.03m 

ol) £feKx*/-;P (20ml) Kj&RU 50^T16^JO^bfc. 

jg;@u mm*M&Tizm%2ittz. ft*>ntcmzm®x.7)u (somo k 

i§fi¥U * (2X50ml) . yj7> (2X50ml) T«c*. ^ (MgS0 4 ) ^ 

ffiSrJl^TK&fgs-a-, M^Mx^;uy\+-y-> (i:D ^^aj^<tT57 
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T3.7g (90X) tf>2-75/-5-fc Kp*->*^-4, 7-^k FP-SH-^X/ [2,3-c 

■H NMR (400MHz, CDCl 3 ) 6 4. 64(s, 2H)> 3. 80-3. 67 (m, 3H) » 2. 77-2. 72 (m, 1H) , 2. 
57-2.53 (m.lH). 1.54 (s,9H) . 
[0 2 8 0] 

±MJ])li£>m-'7T)\'JLX ; r)V (3.0g. 0.015mol) t^^H'SK (2. lOg 
. 0.014mol) &^hU7xx;l/7^X7*'J> (3.68g, 0.014) £$87K:r h7t 
h'P77> (60ml) fc«F»U ^l^fflmTtlO'Ct^Lit. V^VZfu¥)l 
7'Ji?t))V#*ci/l'-h (DIAD) (2.71mk O.OHmol) £ OX^iZTffiT LlJQZ.* 

mmz-wmL. ®?<<otmi&£T'®itt)tz, n%f$.ftzm£i : \zM%L. m 
ztitcmftm&^fr (60mi) mmm*7*)7> oxxsomi) 

ft,® (MgS0 4 ) U M£T\zm%2ltfz. 
[0 2 8 1] 

Jia&STS^x^/^+-y-> (1:3) <DtI£&TimiJT£:7 7«y5'a.?P 

-zhVyyj-izfrmzo mmomtatm^ntz^. mmmsmzm&T.r* 

/^*V> (1:2) Cllbfc, fc£#ffi£3ltf>, *£T{Ci£fgU @#£LT2.9 
Og (47*) ©2-757-5- (1, 3-5***7-1, 8-5? t K f VO h*-)l/-2-< Jl/ 
^J^kHn-SH-^X/ [2.3-c] t7>-3-*;^>il-^JH7 

IH NMR (400MHz, CDC1 3 ) 6 7. 87-7. 85(m, 2Hh 7. 83-7. 71 (m, 2Hh 5.91 (bs,2H) , 
4.59 (d.J=14Hz, 1H) . 4.52 (d, J=14Hz, 1H) 4. 0-3. 98 (m, 2H) . 3.83-3. 79 (m. 
IH), 2.87 (d,J=17Hz, IH) , 2.58 (dd, J=17Hz, 9Hz, 1H) > 1.50 (s,9H) . 
[0 2 8 2] 

•^DD^^> (5ml) {C^$n^±IBW4.7-vk KP-5H-^X/ [2,3-c] t! 
7>-3-*M>it-yf)HXf;l' (0.5g, 1.2mmol) \Z. m&hV^frTS. 
y (0.33mK 2.4mmol) t-f ^ y i /-;kl-f Jht+y-SS?l-7f;HXf^ ( 
0.47g, 2.4mmol) ^mTlZM^fZo £f&g£i££^&£T18P#P a m#L/c. If 

%itf8.ft*M£T\zM%is. mBim*m&^)v (20ml) \z®m\stz. mmm 

*\%mt*mm (2xi0ml) . :/'J7> (2X10ml) TifcifN ftfig (MgS0 4 ) Ltz 
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[0 2 8 3] 

WHHB££2STfci!lf8U @#<hLT0.64g (99*) ©2- (t-^ h+^'J 
;i/-75/) -5- (lJ-y^y-lJ-ytHn^JMfiW -4. 7-vk KD-5H 
-fx/ [2,3-c] fc!5>-3-*;^>«tt-^^XXx^*»fc. 
•H NMR(400MHz, CDC1 3 ) 6 12.48(s, 1H. NHCO), 7. 88-7. 86 On, 2Hh 7.74-7.72 (m, 
2H) . 4.78 (d,J=19Hz. 1H) , 4.65 (d,J=19Hz, 1H) , 4.07-3.90 (m,2H) » 3.8 
8-3.80 Gn.lH) . 2.97 (d,J=17Hz, 1H) , 2.68 (dd, J=17Hz, 9Hz. 1H) , 1.58 

(s, 1H) , 1.54 (s,9H) . 

[0 2 8 4] 

±Ey-l-^Jl^X7f^ (2.8g, 5.16mmol) £ h U 7;M-nft«£ D n 
**>©g£tt(l:5) (36ml) C»#bit. K^££fiT6P#|HJ«#LJfc. it 

LT«a©<b^*1.26g (57*) 
Ht£ : 245. 2-245. 6"C 

'H NMR (300MHz, DMS0-D 6 ) 6 12. 32 (s, 1H. NHCO). 7.95-7. 80 (m,4H). , 4.75 (d, J 
=20Hz. 1H) . 4.62 (d,J=20Hz. 1H) . 3.96-3.69 (m,3H) . 3.01 (d,J=18Hz, 1H 
) . 2.60 (dd,J=18Hz, 9Hz, 1H) . 

C 18 H u N 2 0 8 S : CRtSltttf I C 53. 02* ; H. 3. 28* ; N, 6. 51*. 
: C, 53. 01* ; H, 3. 31* ; N, 6. 41*. 
[0 2 8 5] 
jffil27 



[fl:5 6] 



O 
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5- (^> > /-f;P7$y) -2- (t^U^-7S/) -4.7->?k Kp-5H-^X/ f2 
.3-c] \iy>-Z-t>)li£>m. 
[0 2 8 6] 

2-(t-7h*v**1*- , J;k-7$/) -5- (1.3->>**v-l,3-S<k Ho-'f V-f 
>v—)V-i-4fr*7M -4.7-s^k Kp-sH-^xy [2, 3-c] y-Z-ti )V#> 
St-yf;HXfJP (0.33g. 0.66mmol) fcx*/-^ (2ml) tv 5 ? P P > 
(3ml) ©^('^Lfc. kK77> (28^K 0.9mmol) £J!JD;L. S^^^ST 

Mtth'7y> (28tfU 0.9mmol) £2)flA, Srt>tt*M»CT16WPM. 
T5«fffl«#Ljfc. fi£*ft*a»fc«sy<U 5??PD^^>l:S»*U * 

;i/-2- (t-«h*5'WJJlr75/) -4,7-yk h'n-SH-^xy [2,3-c]t*7> 
[0 2 8 7] 

±iam5H-^x/[2.3-c]tf7>-3-^;i/^>^t-y^;uxxx;i' (o.25g, 0.60 

mmol) ^v^PP^^>R^7-t hxhU;U 5ml) ©g^-^KS&iiL-*: 
. HJx3MP7S> (0.25mL l.8mmol) £Jta;L> i^T@#<h L-Tl-k F p* 
5/-^>»/h'J7'/-^k (0.lOg. 0.72mmol) Rtfl-(3-S?^^73 

y^pk;w -3-x^*#5;-f 5HttWi[*JD*fc. TO-fc»6«***s 

Vif PP * * >fc»#LfcgHiE«: 1 MlilT 2 0. «HTlSfDaM^ h 'J A 
T?«c»Ufc. ««MS££j|fe (Na 2 S0 4 ) U i&g. XanFC*l8LH#*», cti 

zmm^)i>t'\*v><Dm&m. o:o ^ai^t-rs^^^x^^p^h^ 

[0 2 8 8] 

HarFfcJBBU. @#£LT50mg <2lHtlCTlG» tf>5-(^ 
>V-r;P75y-^^;i/)-2- (!-^h + yWJJh7Sy) -4,7-vk KP-5H 

-«/ [2. 3-c] k^>-3-*;^>^t-y^xxx^^f§yt. 
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1HNMR (400MHz, CDC1 3 ) 612.46 (s» 1H) , 7.81 (d. J=7Hz, 2H) . 7.51-7.42 
(m. 3H) . 6.72 (bs. 1H) . 4.83 (d. J=17Hz. 1H) . 4.74 (d. J=17Hz, 1H) 
. 4.05-3.98 (m, 1H) , 3.86-3.78 (m. 1H) . 3.45-3.38 (m, 1H) , 2.97 (d, J 
=19Hz. 1H) » 2.68 (dd. J=19Hz, 9Hz, 1H) . 1.61 (s. 9H) , 1.58 (s. 9H) . 
[0 2 8 9] 

±B^>'M )\s7S. J - *3-)V -fi; [2, 3-c]t?5> (40mg, 0.078mmol) £ 

mhVDixuwWL/wuuMty (2mi) T4B#ra«yiLfc. n%&#*M 

IHNMR (400MHz. DMS0-d 6 ) 512.31 (s, 1H) . 8.63 (L J=4Hz, 1H) , 7.86 (d 
, J=7Hz, 2H) , 7.51-7.43 (nu 3H) . 4.80 (d, J=17Hz, 1H) . 4.64 (d, J=17H 
z. 1H) . 3.82 (m, 1H) . 3. 44 (ok 2H) , 2.95 (d, J=18Hz. 1H) . 2.52 (dd. I 
=18Hz. 9Hz. 1H) o 
LM/MS[M-H] : 403.39. 
HPLC(254.4nm) : 2. 99s. 84*. 
[0 2 9 0] 



H>^JM»JlrZ- (^-»'J;i/-7$7) -4.7-^b Ha-5H-^xy [2.3-cl 
[0 2 9 1] 

2-75/-5-t KP^^;i/-4,7->'t HD-SH-^X/ [2,3-c] \±7>-3-t))l'$ 
>it-^;HXrJP (0.23g. 0.87mmol) (0. lOg. 0.96mmol) Rtfb 



Kfc5 7] 



o 
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>JX^;i/7S> (0.23ml, 1.7mmol) *Wun**?y (4ml) \Z®ML> g^TF 

(0.17g, 0.96mmol) Rtfl-h H 0+->-^>l/h U h (0- 

12g, 0.96mmol) SHfrfcUTiPfcfc. BP*H8#Lfc&, 
»»**2!Tk:«E»S-e:fc. fiS^frfcBBfex^fcJWKU lN<Z)ig&, 
gSg^HJ^A. ^7-f>^l* (Na 2 S0 4 ) TifefrLfc. 
[0 2 9 2] 

(1:2) **HittttS75y5'a^D7Hr57^-l:T«[«Ufc. fllfi 
#B£#ia?>, *$Tfc*58kTB#£l/T0.22g (70S!) (D2-7S /-5-^>lAf 
m'>^f;H7-yt h*p-5H-^xy [2.3-c] t!9>-3-*;p#>Blt-^^ 

x^x^fcftfc. 

1HNMR (400MHz, CDC1 3 ) 6 8.06 (d, J=7Hz, 2H) , 7.55 (t, J=7Hz. 1H) , 7.42 
(t, J=7Hz, 2H) » 4.64 (s> 2H) , 4.44 (d, J=5Hz. 2H) , 4. 03-3. 97 (m, 1H) 

. 2.88 (d, J=18Hz, 1H) . 2.64 (dd, J=17Hz, 10Hz, 1H) , 1.50 (s, 9H) . 

LM/MS [M-H] : 390.48. 
[0 2 9 3] 

mfcrhyh HD77> (5ml) t^$n/t±l2^;^>Kt-y^XXx 
)V (0.18g, 0.45mmol) £, MJX^75> (0. 18mL 1.4mmol) 
-JhK^t+y-^l-^XXfJV (0.26g, 1.4mmol) Z&mTlZfiOZ. 

fca#*»»x^;i/ (lomo mmmistz. %mm*i%m$t uxiomn , 

-f> (2xi0ml) . MtK (Na 2 S0<) Tife#U itii, »«E*HaTlCil«S«fc 

. »&nfc»i*Bttx^t'\+-!f>©jg^iK (1:2) zmmmt-rzyyyi/ 

i.?a^h?7 7j-lZTmmL, Hfr<hLT0.20g (90S) £>5-^>>Ar 
->*3\>P-2- (t-7h 'J ^-7 5/) -4,7-yt h*D-5H-^xy [2,3-c] 

tf7>-3-*;^>^t-y^x7.7 t ;p$:^„ 

[0 2 9 4] 

'HNMR (400MHz, CDC1 3 ) 5 8.07 (d. J=7Hz, 2H) , 7.56 (t. J=7Hz, 1H) , 7.44 
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(t, MHz, 2H) , 4.85 (d, J=15Hz, IH) , 4.77 (d, J=15Hz, 1H) , 4.49 (d 
, J=5Hz, 2H) , 4.03-3.99(m, IH) , 299 (d, J=17Hz, 1H) . 2.72 (dd, J=17Hz 
, 11Hz, IH) , 1.58 (s, 9H) ,1.60 (s, 9H) . 

±!B>M-7^XX-f;!/ (0. 15g, 0.29mmol) *v ? ^PD^^> (3ml) (D20X 

[0 2 9 5] 

(25« <D3mfc%m*miz. 

'HNMR (400MHz, DMS0-d 6 ) <5 12.40 (s, IH) , 7.98 (d, J=7Hz, 2H) , 7.67 (d 
, J=7Hz, IH) , 7.54 (d. J=7Hz, 2H) , 4.83 (d, J=15Hz, IH) . 4.70 (d, J=l 
5Hz, IH) . 4.44 (d, J=5Hz» 2H) , 4.02-3.99 (m, IH) , 2.99 (d, J=16Hz, IH 
) , 2.70 (dd, J=16Hz, 9Hz, IH) „ 
LM/MS [M-H] : 404.05. 
HPLC(254.4nm) : 7. 16s, 90*. 
[0 2 9 6] 

■zmm 2 9 

[<t5 8] 



2- &*W)V-7^/) -5- (1-^7-1.3-yhKa-^V-f > K-JU-2-f 
* ±M -4. 7- 2. b K P-5H-^X J T2. 3-cl >-3-i3)ltf>m 
[0 2 9 7] 

2-T$y-5-(l,3->*^-+y-l,3-^t HD-^y-Oh'-iH-^J^fW -4, 
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h*D-5H-^X7 [2,3-c] tr5>-3-***>Kl-y^xX^ (0.3O8g 
, 0.74nuaol) £3tf&7kX*/-JP (5ml) C % th'7y> (47// U 1.48mmol) 
=&S0^fc. S^«r80 t C{CT4NfP B l m»T£fiTfl2l«SIH]ft#Ufc. Mf&XstzVL 
RfcitiiLTlfcS. «ift£*£Tfc:»l8Lfc. ?ititto^EKv*PP/*> (15 
ml) S-Jnx.. #/*Snfci£R*iiSLTlfclr>fc. «&&g£Tt::ii*fiU 
LT0.19g (90« ©2-75y-S-7$/^f^4,7->?t FP-5H-^X/ [2.3-c] 

'HNMR (400MHz. CDC1 3 ) 6 5.91 (bs, 2H) , 4.62 (s, 2H) , 3. 64-3. 60 (m, 1H) 
> 2. 92-2. 84 (UK 2H) » 2.80-2.75 (nu 1H) , 2.52-2.45 (nu 1H) » 1.53 (s, 9H 
) . 

LM/MS[M-H]+ : 285 e 
CO 2 9 8] 

7^;Py^J^+y7jI/f t F (52mg, 0.36mmol) £*S7K7-fe hx h *))), (2m 
1) tmm (44/z U O.72mmol) ®g£«Sfc»#Lfc. ±122-75 7-5-75 7/ 
^H,7-yt HD-5H-^X7 [2,3-c] t*7>-3- fi )^>Wt\-^)UXX^)^ (0 
• llg, 0.36mmol) £Jn*.> Kftttezog-ffl. SfClWil/&. #«fiK»*HaT 
fc*5SS-fi\ BS&»»x?W (25ml) fcfcJBLfc. Wtlfi^&igAlSittft^- 
HJ-^A (5ml) . MfcmWL (5ml) . 7^>(5ml) Tft»U ftift (Na2S04 

[0 2 9 9] 

i mmcz.^fr/v*? n p 7 ^ yi* e 1 nmm.^)v/^ t> □ □ 7 * >o 

mm&mm£lsTm^Z>7 0-?h?774-{ZXtiimis, @#<hLT45mg (30X 
) (D2-75/-5 (l-t+y-l,3-y t Ko-f V K-;h2-f JMf JW -4,7- 
->*h HP-5H-^X7 [2,3-c] tf 7>-3-#;P#>Rt-;/^lo:;*^£fcfc. 
'HNMR (400MHz. CDC1 3 ) 6 7.85 (d. J=7Hz, 1H) , 7.53 (L J=7Hz, 1H) . 7.47 
-7.43 (m. 2H) . 4.68 (d, J=17Hz, 1H) . 4.58-4.51 (ok 3H) . 3.99 (dd, J=l 
4Hz, 3Hz, IH) , 3. 93-3. 89 (m, 1H) » 3. 66-3. 61 (m, 1H) , 2. 88 (d. J=17Hz, 1 
H) . 2.55 (d, J=17Hz, 11Hz, IH) , 1.52 (s, 9H) . 
[0 3 0 0] 
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2-75 y-5 (1-^y-l, 3vt H d-^ 7< > H-JWH JWf ^) -4,7-i>* 
bh*D-5H-^xy [2,3-c]t!7>-3-AM>it-yfJHXTJl' (45mg, l.lrnmo 

1) Z-StsMfciSpnatfy (4ml) fc<5^v^-JM-<;P-**v--Hslfct-:/ 
fJUXf* (73mg> 3.3mmoL) <hMJx^7S> (17#L l.lnmol) £in;L 
fc. S«tt*S*T. MT5«rlHHtJ*Ufc. »«**£Tfcj8«31i\ ftttft 
*|»XfF^ (20ml) «tt&tt&0. 5N0&& (3ml) , «g|D£^ft 

*h«J*A, ^OTifcBK ttft (Na 2 S0 4 ) . JtiB. $ffiK£*£TC&$6£-& 

fc. 
[0 3 0 1] 

^OD^^> (1003!) tttt>T17Xft»X^^/5;^ P P * * >£jgffi 
*tr*75yVa^nvh^7-f-C3ft>WI»«U H#<!:LT54mg (91« 
02- (t-7>*->:**-y-<j;i,-7S7> -5- (l-:t*71,3-vfc Kn— TVOF 
-fr-l-4)V*9-M -4,7-^t HP-5H-^xy [2,3-c] t°7>-3-*;i/#>gft- 

iHNMR (400MHz, CDC1 3 ) <5 12. 50 (s, 1H) , 7.84 (d, J=8Hz, IH) , 7.53 (t, J= 
7Hz, 1H) , 7.47-7.43 (m> 3H) , 4.81 (m. 3H) , 4.53 (d. J=17Hz> 1H) » 4.0 
1 (dd, J=14Hz, 3Hz. 1H) , 3.96-3.89 (ok 1H) , 3.69-3.62 (ok 1H) , 2.97 ( 
<U J=17Hz» 1H) , 2.63 (dd. J=17Hz, 11Hz, 1H) , 1.59 (s> 9H) , 1.56 (s, 9 
H) . 

APCI-MS [M+H] » : 529. 5 
[0 3 0 2] 

±122- (t-7b*^:**1f- 1)^-75/) -5- (l-:**Vl,3-5?fc Kri--f V-f 
>Y-)\,-l-4)\s*3-M -4.7-^t HP-5H-5^xy [2,3-c] \iy>-Z-ti)V^> 
m-y^)VJ-7.7-)V (52mg» 0.098mmol) £503>tf> h 'J 7MaSS/->*^PD/ 
(3hlT4. 5H5H8J. SICTftll/ft. *»rt#fcJISTfc*3&"liii\ SS££ 
■^DD^> (10ml) T3 0fx-Xl£ o ^&£*l£H#£a8i&LTRfc#, 
i^PP*^>Tft#U @#tLT28mg (70X) OSIftMfflt. 
"HNMR (400MHz, DMS0-d 6 ) a 12. 32 (s, 1H) , 7.69 (d, J=8Hz, IH) % 7.61-7.5 
9 (ok 2H) % 7.51-7.45 (m. IH) , 4.81 (d. J=15Hz, IH) , 4.65 (d, J = 15Hz, 
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1H) > 4.60 (s, 2H) , 3.95-3.92 (in. 1H) , 3.751 (d, J=5Hz, 2H) „ 2.94 (d 
. J=16Hz, 1H) . 2.56 (dd, J=16Hz, 10Hz. 1H) . 
APC-MS[M-H]* : 417.3 
HPLC(254.4nm) : 3.079s (100X) 
[0 3 0 3] 



2- tt*W)\s-7*y) -6 -^7-4.5.6.7-fh7bh-D-^>-y 
x>-3-ft 

2- (xh*J/:**U-y;M -6-^ +V-4, 5, 6, 7-f h 7 k H D-^>7[b]f ^7 
x>-3-# (3.0g. 0.013mmol) SttK (40ml) , X^/— )V (20ml) Rtf 

fh7bHD77> (20mi) om&mizmmzTmmvtz. '&t>tifzm&m\zin 

(DMitl-hWA (20. 24mk 20. 24mmol) £JP;L£„ 
[0 3 0 4] 

. tt©€:aSi§bT^#, tK (2xi5ml) , v'XfJU-f^ (2xi5ml) TiftffK 
X£T50 t Ct::T$£$U @#£LT1.96g (73X) OMft^**fifc. 
: >230"C 

CnHgNOgStCH-r-SSIfell ; C, 46. 648! ; H. 3.30* ; N, 4. 94*. 
£ttfig;C. 46.97!K;H, 3.30*;N, 5. 80X„ 

■mm i Ettfc«iHo^ffic«fc o » uTmitsmzmm Liz. 

«W3 1 



lit 5 9] 




[fc 6 0] 
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O 1 




bl x >-3-^7 

'v+lty >tK-rSJ.Am.Chem.Soc.8K 3955-3959 (1959) (DB&tm— fimiZ 
K£ : >250 C C 

WiWr 0. 75H 2 0KWr*31Mt ; C, 45. 81X ; EL 4. 29* ; N, 4.1 IX. 
$tttt ;C« 45. 79X;H. 4.02X;N, 4.08X. 
CO 3 0 5] 

mmw3 2 



2- a^JLlkzZ^Zj -6 -^y-4.7->*fc: HD-SH-^xy r2.3-c1^^tfv 
>-3-;frJl/#>& 

l-**V-2, 3, 5, 6-fh7t K a-4B-^*e7 >-4-#ttJ. Org. Chem, 27, 282-28 
4(1962) tE«©tt<»3H«Snfc. 
g$j£ : >250*C 

C^OjSj. 0.2XNaClK§|-r5SH«;C, 38.13X;H. 2.88X;N. 4.45X 0 



Ut6 1] 
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$£fflm ; C. 37. 98% ; H, 2. 82% ; N. 4. 29*. 
[0 3 0 6] 

nm&i3 3 

Ut6 2] 




2- (3-*-fr'JJl/-7$/) -6.6-y^^-4.7-^hHP-5H-^X/ r2.3-cl^ 
M 2 >-2-*)lX>m 1 ± H 'J frAffi 

1. l-v^*-y--f b*-2. 3, 5. 6-fh7fc K D-4H-5P :*tf 7 >-4-#(iJ. Org. Chem, 6 
0, 1665-1673(1995) Ke*©»< fcSSKStlfc. 
IH& : >250r 

C 10 H 8 N,0 7 S 2 Na,, 1 XH 2 0CWT58tHi ; <\ 33. 43% ; H, 2.81%;N, 3.90%. 
^MfM. ; C, 33. 43% ; H. 2. 78% ; N, 3. 76%. 
CO 3 0 7] 

[<fc6 3] 




2- W) ^-7$y) -5-(((4-**y-gn*>-ffl-3-*frfeJ» y^y) 
-4.7- ybKD-SH-^xy f2.3-c1 fcf 7>-3-ftJb*>& 
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'HNMR (400MHz, DMS0-d 6 ) 612.32 (s, 1H) , 9.47 (t,J=4Hz, 1H) . 9.08 (s, 
1H) , 8.19 (dd, J=8Hz, 2Hz, 1H) , 7.90 (dt, J=8Hz, 2Hz, 1H) , 7,78 (d, J 
=8Hz. 1H) , 7.60 (t, J=8Hz, 1H) , 4.88 (d, J=15Hz, 1H) , 4.70 (d, J=15Hz 
, 1H) . 3.83-3.79 On, 1H) . 3. 72-3. 66 (m, 1H) , 3.55-3.48 (m, 1H) , 2.95 

(d, J=15Hz, 1H) , 2.95 (d. J=15Hz, 1H) . 2.60 (dd, J=15Hz, 8Hz, 1H) . 
LM/MS[M-H]- : 471.4. 
HPLC(254.4nm) : 3. 105s, 90S. 

[0 3 0 8] 

M 5 
Mk6 4] 




2- a^aiJikzZ^Zj ±Mt££Xz2M£k=4!k2=M)k£=M 7$/) 
H-M -4.7-vb Kn-5H-^x/ r2.3-c]tf7>-3-^;^>B? ; 
'HNMR (400MHz, DMS0-d 6 ) 6 12.32 (s, 1H) , 9.33 (t, J=4Hz, 1H) , 8.05 (d 
, J=8Hz, 1H) , 789 (t, J=8Hz, 1H) , 7,76 (d, J=8Hz, 1H) , 7.53 (t, J=8Hz 
, 1H) , 6.84 (s, 1H) , 4.83 (d, J=15Hz, 1H) , 4.66 (d, J=15Hz, IH) , 3.8 
9-3.84 (m, 1H) , 3.56-3.45 (m, 2H) , 2.98 (d, J=18Hz, 1H) , 2. 63-2. 52 (n 
. 1H, &ftmZ]MSO<D&yfW&) . 
LM/MSCM-H3- : 471.4. 
HPLC(254.4nm) : 2.886s, 95X. 
[0 3 0 9] 
&8S0U3 6 
Ut6 5] 
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o 




5-((3-^7>-3-f;i/-7^U;^-fjl,7^y) -2- (*=HMUP-7S 

/) -4.7->'b Ha-5H-^x/ [l.z-rtM^y-z-ftfrXym 
•HNMR (400MHz, DMS0-d 6 ) 612.32 (s, 1H) , 8.20 (t, J=5Hz, 1H) , 7.99 (s 
. 1H) , 7.71 (s, 1H) , 7.33 (d, J=15Hz, 1H) , 6.68 (s. 1H) . 6.42 (d, J= 
15Hz, 1H) . 4.81 (d. J=15Hz, 1H) , 4.65 (d, J=15Hz, 1H) . 3.74-3. 67 (m, 
1H) , 3.44-3.34 (m, 2H) . 2.91 (d, J=17Hz, 1H) . 2.53 (dd, 1H, -gKDMSO 

LM/MS [M-H] — : 419.4. 
HPLC(254.4nm) : 2. 822s, 91 J!. 
[0 3 10] 



S-(a-7 7>-2-'f)U-TZ>))],*'()l<7S.;) -2- j^t^lAzZ^J. 

) -4.7-vbKP-5H-^xy r2.3-c1g7>-3-;fr;i^>Bf 
'HNMR (400MHz, DMS0-d 6 ) 612.32 (s, 1H) , 8.37 (U 1H) , 7.23 (d, J=15Hz 
, 1H) , 6.76 (d, J=3Hz, 1H) , 6.57 (dd, J=3Hz, 2Hz, 1H) , 6.50 (d, J=15H 
z, 1H) . 4.81 (d, J=15Hz, 1H) , 4.65 (d, J=15Hz, 1H) . 3.74-3.67 (m, 1H 



Mk6 6] 



O 
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) % 3.48-3.32 (nu 2H) , 2.91 (d, J=17Hz. 1H) . 2.53 (dd, 1H, -g&DMS0£> 

[M-H] — : 419.3. 
HPLC (254.4nm) : 2.815s, 86*. 
[0 3 11] 
*»H3 8 
Ut6 7] 




2- (^u;k7$y) -s-((z-**v-'(>tr>-i-ij)V#-M 7S/) ^ 

M -4.7-S?fc KP-5H-^xy f2.3-c] b? 7>-3-#Jt^>g 
•HNMR (400MHz. DMSO-d 6 ) 512.33 (s, 1H) . 8.81 (bs» 1H) , 7. 74-7. 62 (bu 
3H) , 7.45 (U J=7Hz, 1H) , 4.83 (d. J=15Hz, 1H) , 4.67 (<L J=15Hz. 1H) 
, 4.29 (t, J=5Hz, 1H) » 3.41-3.25 (ju 3H) , 2.91 (<U J=15Hz, 1H) . 2.77 

(d, J=5Hz» 2H) , 2.58-2.51 (m, 1H, — flRMBO©3WF9ilS0 . 
LM/MS [M-H] — : 457.5. 
HPLC (254. 4nm) : 2.634s, 97*. 

[0 3 12] 

%«0!I3 9 
[fc6 8] 
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5-(2.4-y^V-f7V'Jy>-3--fJMf;W -2- (^if'j;i/-7$ 7) -4.7- 

Ka-SH-^x/ [2Jhc] bf ^>-3-^7J^>^ : 
'HNMR (400MHz, CD 3 ODRtfDMSO-d 6 ) 5 4.88 (m, 2H) , 3. 97-3.89 (in. 3H) . 3. 
72-3. 69 (m, 2H) , 3.08 (m, 1H) . 3.02 (m. 1H) . 
MS (ESK-)) : 399. 
HPlC(254.4nm) : 2.67s, 100*. 

[0 3 13] 
jWHO 
[fc6 9] 




2-(^-»U^-7$y) -5- (2'-y;earr.3'1^^V^» -6.7-^bKD-4 
H-^t >'/ fbl ^x / 7 x>-3-a : 
MM. : 232-234*C 

C 13 H 13 N0 7 S. lxH 2 0fcp-r^3S^II ; C, 45. 22X ; H. 4.38* ;N, 4.06X. 
^Iftlii ; C, 45. 24* ; H. 4. 39X ; N, 3. 98X» 

[0 3 14] 
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o 




OH 



•N O 

M 

O OH 



, 7-y h k q-sh-^x/ T2. 3-c] >-z-*)ii£>m 

'HNMR (400MHz, DMS0-d 6 ) 512.31 (s, 1H) > 8.63 (L J=5Hz, 1H) % 7.02 (s 
, 2H) 6.62 (s, 1H) . 4.80 (d, J=15Hz, 1H) , 4.64 (d, J=15Hz, 1H) , 3.79 

(m, 1H) % 3.77 (s, 6H) . 3.47-3.45 (id, 2H) , 2.94 (d, J=17Hz» 1H) . 2.5 
3 (dd. J=17Hz, 11Hz, 1H) . 
LM/MS [M-H] — : 463.4. 
HPLC(254.4nm) : 3. 161s, 93*0 

[0 3 15] 

maw 4 2 



5- (5. 6- v □ □ - 1 . 3-V*3r y - 1 , 3- j? t K D -4 V <± > K —)V-2-' f )V * - 
2- (^-»»Jj P-7$y) -4.7-$;fcHP-5H-^xy r2.3-r1bf7>-3-^7^> 

[0 3 16] 



[ft: 7 i] 
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2-t KP+i'^fJhfh^t HD-b'7>-4-#: (625mg> 4.81mmol) £^tff 
Uy> (778#L 9.62mmol) R^OD7^;UA (6.0ml) U^mz, Ot, § 
STt3<0o< Ot4-- hD^yt'^^t-WoM h* (l.60g. 7. 22mmol 
) ZtiQZtz. S^at*M*T*«>» 3B#Pflffi#L£:. ^PD7tJ^ (30ml) 
^i!ra^> ?&&£2.ON0&& (3X10ml) „ 5%NaHC0 3 (3X10ml) RCA'tK (3X10ml 

) rm&Lit. nmmzftmb (Na 2 so 4 ) , ®mzn&Tizm%\stz. m 

ft<Dm&&i?9nu*&> : *\tt> : IHtx^P (1:1:0^68:0:2) 0£jffi£ 
[0 3 17] 

»8#HS&«>, #fi^**S£Tfc3R«S-a\ Hfrt LTO. 98g (65%) 04- 
- h u-1lsM>K)V7*>m-l-**V-7- h7th* D-tT 7 >-2-<;M3Ml/X 
^f^SUft. HNMR (400MHz> CDC1 3 ) 6 2.37 (d> 2H> J=7. 8Hz) . 2.57 (ou 1H 
) . 3.63 (m. 1H) , 3.89 (m. 1H) » 4. 20-4.26 (nu 3H) 8.14 (dd, 2H. J=0. 6H 
Z, J=9Hz) , 8.42 (dd. 2H. J=0. 6Hz, J=9Hz) . 
MS m/z> J : 315.3 (MO 
[0 3 18] 

4-" hO-^>-tf>X^7*>^4-^V-7 i h^t KD-e7>-2-Ol/*3Ml/ 
i^ril' (0.5g, 1.59mmol) . X^l'^Un-^ (986mg, 15.9mmol) &tfp- 
h)l/X>^;i.7^>S (61mg. 0.32mmol) £^>-fc?> (20ml) *T20l$PdJMgitL 
it. tm*MQ.T\zm3k\s, ffl{*:*»fc. @M-^DD^> (30ml) C&ft 
U ttfr»T«MBit*HJ£A7K8tt (2X5ml) (2X5ml) 
. W«Sffi^®SI (Na2S04) , mm> ®m*n£Tlzm&L. H#£LT582mg (1 
00%) 0)4-=. h D-^ >•£ >X)17 * >mi, 4, 8- h 'J ^^-tf-T. ea [4, 5] x£ -7- 

'HNMR (400MHz, CDC1 3 ) 6 1.53-1. 73 (nu 4H) % 3.54 (m. 1H) , 3.8 (m, 2H) 
. 3.96 (m, 4H) , 4.15 (m. 2H) 8.12 (dd, 2H. J=1.5Hz, J=9.0Hz) . 8.40 (dd 
, 4H, J=l. 5Hz. J=9.0Hz) . 
MS m/z, J : 359.3. 
[0 3 19] 
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3,4-y*:?nD7W5H (90. 2mg. 0. 42mmol) e,N-y^^7^M7$ 
H (2.0ml) KSil:T»#l/fc. *&{t± h 'J -7 A (17mg, 0.42mmol) 
-fiztiatt. 4-- h □-^>tf>7;^7 * >gn, 4, 8- h u tro [4, 5] 7 s 

^-7-f*^f;HXf* OOOmg, 0.28mmol) £;bO*-. jg£$£ 3^14013* 
TlPfcLfc. M*T»9Lfe», (5ml) icjtoA, ^LTii 

•fcfcfclHKx^ (3xi5ml) TttWLfc. $£»fcft«x^;Mflffltt£1.0NJfi 
& (2X5mI) . 7jc (2X5ml) . filDfi^tt^ h U -7 A (2X5ml) Rtf* (2X5ml 
) -m&Ltz. ft® (Na 2 S0 4 ) ftftfiU *aTfc*K«fcSU H#<!:LT97 
mg (94%) ©5,6-v?^PD-2- (1,4,8-h U**tf-XKn[4.5]7 f *-7---Ol</3 i 

'HNMR (400MHz, CDC1 3 ) 61.60 (m. 2H) .1.78 (n, 2H) , 3.54 (m. 1H) , 3.6 
4 (m. 1H) . 3.88 (m. 2H) 3.95 (m. 4H) . 7.95 (d. 2H, J=3Hz) . 
MS m/z. J : 373. 7 (M+) . 
[0 3 2 0] 

5,6-v*DD-2- (l,4,8-h'J^+-y-XtfD[4,5]7 ; ^-7-'T';i/^^) -fV 
-f >H-Jl'-l,3-v^> (87mg. 0.23mmol) Jfh7kKP77> (2.5ml) (Ijg 

i.ommm (l.omi) saFtttinA., ig^*75t:T20^Dn^Lfe. 
TO-&fi^i«*n$Tcji*, &mvTnrz®ft*i;?un**> domi) k 
* (3x2mi) -vm&vrz. Gmmzft.® (Na 2 so 4 ) , m®Ln&Tiz®m 

£I&£U @#<h LT62. Img (8130 (D5,6-vy*OD-2- (4-t*7-fh7tH 

1HNMR (400MHz. CDC1 3 ) 6 2.31-2. 41 (m, 2H) . 2.48 (t. 1H. 1=2. 0Hz) .2.62 
(m. 1H) , 3.60 (m. 1H) , 3.72 (m. 1H) 3.99 (m. 2H) . 4.29 (m. 1H) , 7.9 

6 (d. 2H. J=2.7Hz) . 

MS m/z. : 331.1 (MO „ 
[0 3 2 1] 

5,6-y7DO-2- (4-t+V-fh7t FD-fcr^>-2-f -JM^W -fV-f> 
K— ;M,3-$?*> (60mg. 0. 18mmol) £t-y^->77M (33. 5mg. 0. 24mmo 
I) . tc^^-C (6.44mg. 0.20mmol) Rtf*^?* U > (32.4^K 0.37mmol) 
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%*>titzmw®*wuu**> (30mi) * (2x10ml) -zimvfr 
. mmmzmm (Na 2 so 4 ) , mmLn&Tizmm*m%vtz. m& (mmg) £ 

^*V>RZmmx.?-)m&m (1:1) £$ffi&<>:T5ll3§SfflTLC (Kieselge60F2 
54. 1mm) fcJcDflWLfc. 
[0 3 2 2] 

*«£*JfSTK:»ll8b, Hfc£LT*S8fl;£4!K 28mg (32X) 02-757-5- ( 
5,6-y^no-l,3-f^V-|,3-yt HD-fVOp-H-f^f*) -4,7 

->*t KD-5H-^xy [2,3-c] ^y-z-ii^ym-r/^^v-^iUz. 

■HNMR (400MHz, CDCl 3 ) 61.54 (s> 9H) . 2.90 (m, 1H) . 3.35 (nu 2H) , 2.6 
0 (m. 2H) . 2.90 (nu 1H) 4.62 (m. 1H) . 7.95 (d. 2H. J=1.8Hz) . 
MS m/z, : 483. 3 (M+) . 427 (M-57) . 
[0 3 2 3] 

2-75 J -5- (5, 6-vy* D o-l, 3-fc*£ □ a-l, 3-v t K D--f y-f > \i-)l-2- 

-f ;m -4, 7-5* t K n-5H-^x / [2, 3-c] hr 7 >-3-#;i^ t-y?- ;n 

*t-;I" (27.5mg. 0.057omol) , < 5 ^y-^-l-f^-^y-^t-y^^xx 
7-)V (55,8mg, 0.29nunol) Rtf hUx^Jl^S > (16** I, 0. 114mmol) 

7h7tKo75> (2mo <Du^m^^m.-^immm^^rc, 

Tfc«*U nt>tltz~>ny7Zi;?nn*?> (15ml) KifcjfK * (3X3ml) 
Tifc#Lfc. (Na 2 S0 4 ) % «iiUJtaTK:»«E*jRfeUfc. 

[0 3 2 4] 

mt (35.7mg) £$ft&<hLTA*l}->&iyfgj^x3yp (8:2) CDig^^ffl 
USSHBfflTLC (Kieselgel60F254, 0.5mm) l:t8«Uft. 8. 5mg (2¥4* 

) (D2- (t-yh+mt'JJh7 = y) -5- (5,6-^PP-l,3-Wy-l,3- 

->*t kd-t y-f > k-^h^m^m -4, 7->*t kd-sh-^xv [2, 3-c] \f.v 

'HNMR (400MHz. CDC1 3 ) 6 1.58 (s. 18H) . 2.68 (m, 1H) , 2.97-3. 02 (n, 1H 
) . 3.82 (m> 1H) . 4.63-4.68 (m. 1H) . 4.77-4.82 (m. 1H) , 7.97 (d. 2H=2 
.1Hz) . 
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MS m/z 611.4 (M+) 
[0 3 2 5] 

2- (l-7h*>>**W)V-7*;) -5- (5,6-^nD-l,3-v**V-l,3-s; 
t h* n-f y-f > K-;P-2--T ;M ^Jl/) -4, 7- v t K p-SH-^x / [2. 3-c] tf v > 
-3-AM>Slt-yfJH7f;i' (3.5mg. 5.7xi0-3nunol) £20*0) h 'J ?;M-p 

ifB6^?j^op^^>^ (l.omi) izmmv. Mmzx2mr$&&vt£o m 

1HNMR (400MHz. CDC1 3 ) 6 2.66 tin. 1H) , 3.10 (u, 1H) , 3.80 tin, 1H) , 3.9 
8 tin. 2H) . 4.66 tin, 1H) . 4.74 tin, 1H) . 
MS m/z 498. 3 (M-) 
[0 3 2 6] 

mMM4 3 



5- (1.3-v^V-1.3.4.5.6.7-^-»b KP--T V-f > K-;i/-2--OM^JU) - 
2- (:^HMJP-7$y) -4.7-xbKP-5H-^xy [2. 3-c1fcf^>-3-:fr 

fat LT2-(1,4, 8- K U M P [4. 5]x^-7-l';i/^5 1 ^) -4, 5, 6, 7-x 

hyt Hn-f y-f > H— ;M, 3-v*>73. lmg 

1HNMR (400MHz. CDC1 3 ) 5 1.42-1.58 tin, 2H) , 2.24 tin, 2H) , 2.62 (m, 2H) 
3.10 tin. 2H) . 3.50 tin. 2H) .3.71 (m, 3H) . 3.94 tin, 6H) . 5.9 tin. 2H) 

o 

[0 3 2 7] 

mfctLTZ- (4-t*7-fh7k KP-tr7>-2-r;M3\>W -4,5,6,7-x 



Mb 7 2] 




o 



OH 
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K5k h*o-fy<>H-;H.3-^>50mg (92%) 

•HNMR (400MHz, CDC1 3 ) 6 0.86 On, 2H) , 1.64 On, 2H) . 2.22 (m, 1H) . 2.3 
4 On. 2H) . 2.61 (m, 3H) . 3.13 On. 2H) , 3.79 On, 1H) . 3.95 On, 1H) . 
4.28 On, 1H) . 5.92 (m, 2H) . 
[0 3 2 8] 

mmmilC (Kiesegel60F254. 1mm, '\*U"> : BH»x^;k 1:0 
mzffiftt /-5- (1, 3-v^+V-l, 3, 4, 5, 6, 7-^+iJ"t H 7-f 

>H-;i/-2-f;u/^;w -4.7-vt Fn-SH-^xy [2,3-c] tr5>-3-*;pjj?>» 

i-^JVJLZTJV&'&fz (36mg, 47*) . 

'HNMR (400MHz, CDC1 3 ) 61.53 (s, 9H) , 2.22 On. 2H) . 2.62 (m, 2H) . 2.8 
3 (m, 1H) , 3.11 On, 2H) , 3.56 On. 1H) , 3.83 (m, 2H) , 4.50 On, 2H) , 
5.89 (m, 2H) „ 

MS m/z 419.5 (M+) . 363.4 (M-57) . 
[0 3 2 9] 

2- ( t -7 h UJl'-TSy) -5- (1.3-v**y-l,3,4,5,6,7-'vH*- 
tHMV^>K-Jh2-fJMf;W -4,7-^t Kn-5H-^xy [2,3-c]tf^> 
-3-j]))/X>Ml-73 L )l'J:Xf-M$mmmTLC (Kieselgel60F254, 0.5mm, 
>:ftilfJk 8:2) fc«fc OHMS Wife. 

1HNMR (400MHz, CDCI 3 ) 61.60 (s, 18H) , 2.22 On, 2H) » 2.92 On, 3H) . 3. 
14 On, 2H) , 3.90 On, 2H) ,4.11 (m, 1H) . 4.63 On, 1H) , 4.78 On, 1H) 
, 5.91 (m. 2H) . 

MS m/z 545. 4 (M-) , 489. 4 (M+57) . 

£Bfc£**flfc (17.2ns, £»iR*) ttTit. 
iHNMR (400MHz, CD 3 0D) 6 2.28 On. 2H) , 2.55 On, 2H) . 2.97 On, 2H) , 3.3 
1 (m. 2H) . 3.56-3.93 On, 3H) , 4.70 On. 2H) , 5.91 (m. 2H) . 
MS m/z 533.3 (M-)„ 
[0 3 3 0] 
fmMA 4 
Mb 7 3] 
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O, 



OH 



2- -5- (1.1.3-hU^*y-l,3-^fcFa-lH-^> > 7[(rK 

'Z±Z^zJk=2z±fk2L±M -4.7-vb Ha-5H-^xy T2.3-c1 b?v>-3-;fr;i/# 

>m 

1HNMR (400MHz. CD 3 0D) 6 8.09-7.8 (nu 4H) . 4,85-4.67 (m, 3H) . 4.21-4.12 
(n» 1H) , 4.02-3.94 (nu 1H) , 3.11-3.06 (m, 1H) , 2.90-2.80 (dk 1H) . 

MS (ESK-)) : 465. 

HPLC (254. 4nm) : 2.31, s , 99X. 
[0 3 3 1] 

mm&\4 5 



5- [(4-* b*zs-'Q-£>X)\,7*-)],7$y) -2- 

$y) ^-v'fcKp-SH-^xy r2.3-clf^>-3-^;u^>^ 

2-75y-5-7$y^^-4,7-^t Kn-5H-^xy [2,3-c] t7>-3-*;|//J? 
>^t-^;PX7>x;U (lOtmg. 0.35dudo1) ££fr:>^DO*^> (1ml) fCfU 
:>'> (32/zL 0. 39mmol) &tf4-* h + ^^>-bT>^;|.7^x;i/^ Uy-i K (82m 
g. 0.39mmol) ZtiQitrz. fcfcM£m\t^1&T'*8m*mftLrz. 
[0 3 3 2] 



[fc7 4] 




o 



OH 
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fcfcm&mz>>!7uu*?> (2mi) T^Hfcu mmic a-A^yy/mm. 

•X-TM izfrtt. @^#l<£:LT10mg (10*) 0)2-75 /-5-((4-* h + ^-^>-fc? 
>XJP7;f^75;) -*3^>l/) -4,7-k KO-5H-^xy [2,3-c]t'^>-3-*;l. 

#>&t-7^x?;7^£f#£ 0 

'HNMR (400MHz, CDC1 3 ) 6 7.82 (d, J=9Hz, 2H) . 6.93 (d, J=9Hz, 2H) , 5.3 
(bs. 2H) . 4.57 (s, 2H) , 3.84 (s, 3H) . 3.72 (m. 1H) , 3.10-3.06 (m. 1 
H) . 2.95-2.87 (m, 1H) 2.69-2.64 (in, 1H) , 2.41-2.32 On, 1H) , 1.47 (s, 
9H) . 

MS : APCK-) : 453 [M-H] . 
[0 3 3 3] 

2-75/-5-((4->Ch^i/-^>if>X^7*-;i/75y) -4,7-tH 
P-5H-5 1 X/[2,3-c]tf9>-3-^;i/^>®Et-^;i'XX7";l' (8mg, 0.017mmol) 
£3tTv >? UU*9> (1ml) fchUx5 t ;P75> (7.4m U 0.051mmol) £in 
-f 5^7-^-l~f;i^**y-»Kt-y?-^x^"f^ (10mg. 0.051mmol) * 
Jinx., £fiT16l$IBI«#Ufc. *«fife«-**ffiTa»fr. OP 
(2ml) £Jnx.£« iMft^MMTLC (m*9J-)V/m*J>7UU*9» T*f!$2 
U a^tLTlOmg (100X) <D2- (l-^h+y WiJJh757) -5-((4-* h 

+->-^>-tf>7.;i/7^x;P75/) -*^>M -4.7-t Ko-SH-^x/ [2,3-c]t 

'HNMR (400MHz, CDC1 3 ) 6 7.83 (d, J=9Hz» 2H) , 6.93 (d, J=9Hz, 2H) , 4.68 
(m, 2H) , 3.85 (s, 3H) , 3.7 On, 3H) , 3.29-3. 22 On. 1H) , 2. 80-2. 75 (m 

, 1H) 2.53-2.43 On, 1H) , 1.56 (s. 18H) . 

MS : APCK+) : 582.8 [MtH] , 527 (-HBu) . 
[0 3 3 4] 

2- (t-yh + ytWJJh75y) -5-((4-^ h + ->-^>-fer>x;P7*x;i, 
75/) -*3-)V) -4.7-t KD-SH-^X/ [2,3-c] tf 7>-3-*J^>^t-7^ 
I^fJP (lOmg, 0.017bbo1) *mhV7)V*U$m$:<StSV>7UU*9ym ( 
2ml) \ZHaXtz. KlS&Sm&WC 25MJE#U ^<Dm&~C®1&£n&T\Z 
Rfc*L/c. ->*x^;px-7^^Jnx^jg^jtJSL. vx?\/|,x--7^T2|5ijft# 
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U nm, @#<hLT2mg (253!) OSMMfc^&ftfc. 

IHNMR (400MHz. CD 3 0D) 6 7.78 (d, J=9Hz. 2H) , 7.02 (d. J=9Hz. 2H) , 4.76 
-4.63 (nu 2H) 3.84 (s. 3H) . 3.75 (nu 1H) . 3.50-3.47 (nu 2H) . 2.89-2.8 
3 (m. 1H) , 2.52-2.42 (ou 1H) . 
MS: APCK+) : 471 [MtH] ; 
[0 3 3 5] 

mmM4 6 

Hb7 5] 




N-(6-b KD^y^f;M.5J, 7-f h7b K P-*C>\/Tbl3 i a"7 

2- Uh*zs*3rVV)V-7S.;) -6- (2'-*tfD[l\ 3']yt+V7» -6, 
7-vt HD-4H-^> , /[b]5 1 ^7x>-3-*;^>^t-y^;UX7.7 L ;W (20g. 0., 
05mol) £zK (1ml) ^r'^'tf h U 7Jl^D6fS£RC£v:^ o □ ^^>il'a8? (1:4) 

(2oomo izo^T-mmisfz. K&uGmzotTimmmwL. ^tz2om 

XlOOml) TtWfrU *$Tfcfci»U @#<hLT15.08g (100*) 0)2- + 
v**1i-U;P-7S/) -6-t+y-4, 5, 6, 7-f h 7 1 K D-^ >7 [b] f 1 7 1 >- 
3-#;W#>&£#fc. 
[0 3 3 6] 

x^y-;u (50ml) mSWuutzy (50ml) <Djg-&f£{c2- 

J ) -6-;t*7-4, 5, 6, 7-f h7k K □-'K>V'[b]7 c ^7x>-3-7j;i/ 
(2.0g. 6.43mmol) 5riPA. MtCffllTjc^b^- h U £ A (124mg. ^U-y h 
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y h^iiiflLJnxfe. 4l$|HHft#Lfc«, * (lOOml) mSmm. (100ml) <Dm& 

mzovizmmt, Mftvtz. ymz&wt^ji (2xioomi) TttasL, $Lt#> 

tt®ftZ7y-1 > (100ml) Tft#. Na 2 S0 4 T&&, MM. M^TizM^LX 
/h@#<hLT860mg (433!) <D%M\k%®*ntz. 
[0 3 3 7] 

l8^IWiS[aL&a, zMa£a&i§, Mfr- (2xi5ml) % yif;n- 
(2xi5ml) TiJfe^ USTtttJftLT. Jgt710mg (48%) ffllM^I^ 

C U H,3N,0 5 S,, 0.5XH 2 0fcPTSa^<a ; C. 47. 14X ; H* 5.03% ; N, 5.00%. 
£SMft;C. 47. 19%;H. 5. OOX ; N, 4.94%. 
[0 3 3 8] 

nmw4 7 



2-tttt*J))r-T*S) -6- (2'-^tfDrr.3'ly^y7» -U-ybKD-4 
H-^>V[bl^7x>-3-^7;^>^ : 
; >250*C. 

CnHuNO^KHf ; C, 47. 70% ; H. 4. 00% ; N, 4. 28%. 

^jfflU ; C, 47. 93% ; H, 4. 09% ; N. 4. 27%. 

[0 3 3 9] 

^1 ^4 8 



[flj 7 6] 




«t7 7] 
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6- b^Dty-2- (^-tm;P-7Sy) -4.5,6.7-fh7b KD-^> > /[b1^ 
7 x>-3-7J frtf>m : 

2- (Xh^^^-9-U^-75y) -6- (2'-XfcrP[l\ 3']yW7» -6, 

7- ytHo-4H-^>y[b]^7x>-3-*M>l|t-^XXf^ (8. 7g. 22 
.7mmol) ^!§^{C?&^1$nfc25!i;h'j7;^DM^tr^^Da^^>iK (1 

oomo msmwzmmis. * (o.smn ^in^it. &fom&mo'x:-c2mmmw 

;-)UZ®mi,. MQTiZft.® (2 0) Ufe> HfrMSrvX^X-x^ (80 
ml) TffiHK 50V\ZT&mi>mfttLTS.6Sg (88%) <D2- (I^yW^P 
-7 5 > ) -6-**V-4, 5, 6, 7-fh7t K 0-^>'/[b]ft7i>-3-*M>l 

[0 340] 

v^ony^> (40ml) ~BlTS?-9 J-)V (40ml) tf>ig£i£ff ©2- (ih+^ 
U ;i^-7 5. y ) -6-** 7-4, 5, 6, 7-x h v t K > V*[b] f*7x >-3-£ 
;«>iXf)H7f^ (2.0g, 5.89mmol) fc«**fl;± h 'J *? A (64mg, 1.77 

moi) zto*.tco Ri&m&m*mm.-v6 tmmm&v. miiaomfcmiti-hvv 

A (22.3mg, 0.59mmol) ^iiiDUin*., 1 8 WfWtt^SttJtfc. Mf3 6M 
fttfTSMl::, «*aJMM-MJ«7A*2$)# (23mgRtfl5mg) Jn^fc. 

m\z^mhtz.fmmt7>^-^jx (somo ^jd*. f*&ftfcffl^»c*H«x?- 

^ (3X50mI) -ettffiLfe. SfcfcfcWHHBfcNajSO^ftii, jg®, XSTfc* 
%Lfc. m&&2®mmtt)V (lOOml) T»#U If^TKj&fgLfc. 
[0 34 1] 

HftSf^yifiH-f^ (80mi) -cft#. sor. m&Tiz&mv. m&t 
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LT1.46g (75*) ©2- (Ih*->t**U^75/) -6-t K 0+^-4,5,6,7- 

mm.ttgzm&z-^ivBixs^zy u-.i) 5 a* d-th^ 

<bLT0.9g<Z)*§§a2- (x h U;i-7 5/) -6-th*D+y-4,5,6,7-f 
K 5 1 H > 7 Cb] 7 x >-3-# >ixfJH7 xJl^fffc. 
1HNMR (300MHz, CDC1 3 ) 61.42 (m, 2H) . 1.86 (m, 2H) . 2.02 (m> 1H) . 2.7 
1 (dd, 1H) , 2.85 (m, 1H) , 3.00 (m. 2H) , 4.19 (bs, 1H) , 4.40 (dl, 4H 
) , 12.45 (bs, 1H, NHCO) . 
[0 34 2] 

±ES?-x^x;WP (0.3g, 0. 88mmol) OimWi (10ml) ICINOtKM^ 
HJ7A (3.1ml, 3.08mmol) *ln*fc. &e>ft££&^£$£^T*16&#fll1J£ 

T> 50"CT16l&raft*IU Hfr£l,T3EiS©ft;£*130ng (52%) £1#fc. 

'HNMR (300MHz, CDC1 3 ) 6 1.63 (m, 1H) , 1.86 (m, 1H) , 2.5 (m, 1H, — gBDM 
S0C«fcD*»9J) , 2.71 (m, 1H) , 2.86 (m, 2H) , 3.91 (m, 1H) . 4.87 (bs 
, 1H) , 12.35 (bs, 1H, NHCO) . 
[0 34 3] 

mmm4 9 

[ft; 7 8] 



HO 
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5-(2-^^;i^4-^-^V-4H-^ > /U>-3--f;i/^^) -2- ju-t$s 
) -4.7-yt HD-5H-^X7 T2.3-C] bf 7 >-3-ft;t^>& : 
1HNMR (400MHz. DMS0-d 6 ) 612.32 (s, 1H) . 8.10 (d, J=8Hz, 1H) , 7.80 (t 
. K=7Hz, 1H) . 7.59 (d, J=8Hz, 1H) , 7.49 (I, J=7Hz, 1H) » 4.78 (d, 1=15 
Hz. 1H) , 4.53 (d, J=15Hz, 1H) . 4.39 (d, J=15Hz, 1H) . 4.21 (dd, J=15Hz 
, 9Hz. 1H) . 4.00-3.94 (m, 1H) . 3.05 (d, J=17Hz. 1H) . 2. 74-2.65 (id, 1H 
. -g«»S5>'^;Wfc«fcOWW) , 2.68 (s, 3H) . 

13CNMR (100.6MHz. DMS0-d 6 ) 6 167. 7, 162.8, 161,6, 157.6, 156.1. 148.3, 1 
46.9, 136.0. 130.5. 127.9, 127.8, 126.5, 121.4, 115.0, 74.4, 65.9. 49.8 
, 31.4. 25.0. 
[M-H] - : 442. 1 

HPLC (254. 4nm) : 2.631s, 81*. 
[0 3 4 4] 
W5 0 



7-(1.3-my-U-yl: Fa-f > H-^-HJMff) -2- {£±£12 
;P-75 7) -4.7-yb K D-5H-^xy f2. 3-cl fcf v >-3-ftJU#>i£ : 

$ H7t h7^ft KyXfJl'Tt^-^ (lOOg. 0.38mmol) fttflN 
<Dmm (600ml) MffiMMlZT 5#ffl$>Z>Wtm~tm ! £nz>3i-eWfr 

@#<!:LT63.3g (88*) <D79fM 5 F-7-fe h7;Ux t F£#fc. 

'HNMR (300MHz, CDC1 3 ) 6 4.58 (s. 2H) . 7.76-7.78 (m. 2H) , 7.90-7.98 (m 

, 2H, 9.67 (s, 1H) . 



[<L7 9] 




o 
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[0 34 5] 

gsJTF, im<ffi&&Ltc7?)m K7-feh7;Wxfc K (64g, 0.34mol) tl- 
l-*b*is-Z- {VV t^frisy) )Vtti/) -U-^yI> (81. 5g, 0.38mol) 

V7UU**?y (55.5mL 0.17mol) & OWZTMZft, Kj£tf££-l!fe£ffi3:T 
Rjfrjfc. RlSS^ttlc* (500ml) Sin*.* »6ntl^«*»8xf* (200ml 

) TttaiLfc. &®mmvi&i.Qwmm. (2x20010 . y^-r > (200ml) -cm 

[0 3 4 6] 

w«ffi*KiaiL (Na2so4> . mm. mm^m^nzm^vx. ^<ot^ 

<tr*«I (98g) B#Ci»lf;i't^if;H-fJI' (400ml. l:l) 

50*C(CTlB#rB^®L, @#<hLT59.8g (69%)©2-(4-;fr*y-3,4-^fc KP-2H 

fgU SSESWx^R^^^ (1:2) *»ffl«£T*->U;&y^0;&7 
Ai/D7h^77-f- (1L) KWHHSLfc. 
[0 3 4 7] 

, S^Tt50 , CfcT16^F^jttLa#i:LT15g(17X) <Z)2- (4-t+7-3,4-yk 
Ko-2H-fcf5>-2-f;M3Ml/) y-T > F— JM, 3-5?*>fe#fc. 
'HNMR (300MHz. CDC1 3 ) 6 2.61 (d. 2H) . 3.85 (dd. 1H) » 4.185 (m. 1H) , 5 
.43 (d. 1H) . 7.28 (d, 1H) , 7.69-7. 77 (nu 2H) , 7.84-7.88 (m, 2H) . 
[0 3 4 8] 

2-(4-^-+y-3, 4-vt h* D-2H-e^ >-i-^)V^)V) y-r > k-;m, 3- 

(13g. 0.051mol) fcMx^ (250ml) fc»#U # MW (Parr) 
rtKAtlfc. 10XPd/C (1.5g) fc&fcL&tfSiD*. jg^M<7)30psi7jc^JET. 6. 

mfflMWLLfz (A'-g«) . jgi&cs>&, Siif;^I$Tl:l^b. 
fifcjg L££6g£gFO 1 1 . 5g02- (4-t+V-f h7tKD-t7 >-2--f ;M ^ 
) --f y-f >H-;h-l,3-^*>*»fc. #*rWfc*fiffr&:fl:£4lifcL '>S (250mg 
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) (DV>zf)vz^*v>/wmx.?-)v<nu&®.zmi ooo/o^e 50/50) t?z 

£3t#>. MQTlZ®m$:M%V. H#£UT142mg (55%) <D2- (4-**y-^h 

5t HD-tf7>-2-< -< y-f > p— ;M,3-$>a->**fc. 

iHNMR (400MHz, CDCl 3 ) 6 2.30-2.68 (m> 4H) . 3.62 («u 1H) . 3.74 (m. 1H) 
, 4.00 (nu 2H) . 7.75 (nu 2H) . 7.88 (nu 2H) . 
[0 34 9] 

2- (4-t+y-fh7k KD-tf7>-2-OM3MW --f y-r>K-;i/-i,3-> ? 

*> (18. 7g, 0.072mol) , t-y^^T/^ (ll.2g, 0.079mol) fttf7cS< 
*£ (2.5g, 0.079mol) ^^X^y-^^tc, =£)V7**)> (20ml) £fln 
x.. #^nfc2i-&^50 < Ct3T3^Jt^Lfc„ #^L7cKJ£;*g£fT££jgi§U 
}?^fi£#£X£Tl;:3l%£ii-7c. S^K* (200ml) Rtfvx^x-TyHOOml 
&mz.tz. tm*m®iZ&t)ffi2, X£T» 50 < Cf;iT&jSI$-t2\ @#£:LT9. lg 
(30K) ©2-757-5- (1, 3-^+y-l, 3-^fc Po-f y<> K— ^-2 — T )V* 
3-)V) -4,7->>fc Ko-5H-^xy [2,3-c] tf^>-3-#;ktf ^t-y^l/XXxJU 

[0 3 5 0] 

mmzmm^jv axisomi) -eisiaiu y^> doomi) t«c», &m (n 
a 2 so 4 ) , atiau n&-v®mzm%Liz. m& (20g) ^+-y->&»^x 

3-)V<DU%WL (1:2) £&ffifT£<h*£5'U;*jyjy (ID 0*7^?07h^7 

;UX-x^T^L, @#£i£iilxTl$#. K^T50 < C{CT^jtiLT. 

T2.2g (75!) W2-75/-5- (1,3-y^+y-l, Hd-< V'f > K-Jh2--f 

)V*T)V) -4,7-^h Po-SH-^xy [2,3-c] Mv >-3-j3)\,X>mi-7^)\,JLX 

[0 3 5 1] 

mmzn&Tizmmis* sB5K#&io.2g (34« ©2-75 /-7- 0.3-5?** 

V-U-yk Ho— T y-f > K-;k-2-f ;MWW -4, 7-yk Po-SH-^xy [2,3 

-c] tf ^ >-3-tj t - y f;i^x7, 7-fr*m t vx'&ft. 
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2-757-5- (l,3-^+y-l,3-^bFD--1'V<>H-;i/-2-f;M^;P) -4 

Ko-5H-^xy [2,3-c] tr5>-3-*;k#>*t-r^x^^ 

1HNMR (300MHz, CDCl 3 ) 51.50 (s, 9H) . 2. 54-2.63 (m, 1H) , 2.84-2.90 (m 
, 1H) . 3.79 (m, 1H) , 396-4.04 (nu 2H) , 4.46-4.62 (m, 2H) , 5.91 (bs. 
2H, NH2) . 7.70 (nu 2H) , 7.84 (nu 2H) „ 
[0 3 5 2] 

2-75 7-7- (1, 3vt+V-l, 3-^ t FD-^ > h-jWH JMfiH -4 
, 7-xfc K P-SH-^X/ [2, 3-c] \Lv >-2-tl)ltf>m-7?-)\'^Z7-)\' 
•HNMR (300MHz, CDC1 3 ) 61.50 (s, 9H) , 2.71-2.90 (m, 2H) , 3.67-3.77 (m 
, 2H) . 4.02-4.15 (m, 2H) . 4.90 (nu 1H) . 6.04 (bs, 2H, NH2) , 7.70 (i 
, 2H) . 7.84 (m, 2H) . 
[0 3 5 3] 

2-757-7- (l,3-yt+y-U-/b Hn-f yOH-JhMJWfJH -4 
,7-yt KD-5H-^xy [2, 3-c] t7>3-^M>lEl-7'f ^XXf^ (10. 2g. 
O.25mol) , -f 5^/-;k-l-< J^+y-SB!|t-7'f^X7fJP (7.2g, 0.037m 
ol) ^tJil7K7h7t KD7^> (150ml) £^tCT4S#P B ( ]jf#Lfc. iiJta 

©^5y , /-;i'-i-^Ji'-t+y-sit-7'f;nxf^ (2.og, o.oimoi) on*. 

^;l/X-xJl/T^. X£Tfc£&L@#<hLT3.5g (26S) <DZ- (t-7h*x 

^-*-y-u;p-75y) -7- a.j-s?**y-i.s-s?t KP-^y-f >F-;i/-2-<;i/ 

7^;w -4,7-xfc KD-5H-^xy [2,3-c] bT^^-^^^^t-y^l/X^x 
[0 3 5 4] 

J&ffc^g^TfC^U Sltfc* (100ml) R.tfjft$X^;i/ (100ml) £jDX.;t 
o £tl££it$LT|&#, K^T50'CfCT^L, 3!K0.8g (63!) <£>2- (l-^h* 

•>wjji/-75y) -7- (i,3-yt+y-i,3-yt h*P-f y^T > K-;i/-2--Y 
;m^;m -4,7-vt h*p-5H-^xy [2,3-c] £5>-3-;*j;i/#>&t-7^xx 

T^SrBfttLTlf*:. 'HNMR (300MHz. CDC1 3 ) 51.60 (s, 9H) . 1.62 (s, 9H 
) . 2.79-2.97 (m, 2H) , 3.73 (m. 1H) . 3.83-3.88 (dd. 1H) , 4.07-4.16 (in 
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. 2H) . 5.09 (in, 1H) , 7.71 (ou 2H) , 7.85 (n, 2H) , 12.55 (bs. 1H. NHCO 
) . 
[0 3 5 5] 

±122- (t-yh+^*itu;u-75y) -7- (i.s-j;**y-i.3-5?tHD-f 
y-f > H-^-2-f **^;w -4, 7-^t h* D-5H-^xy [2, 3-c] k ?>-s-*^# 

>it-yfJI^X7fJl' (0.8g, 1.47mmol) £25X h 'J 7;^0»»*^tr^^ □ 
(30ml) fcjDAfc. K«fi^**MfcT6Wp|HHt#1iL. *©»jft 

*. 5<TCT?fti»U @&<hLT0.5g (7935) ©MflJ&toSlffc.' 

II& : >250t: 

C, 9 H 14 N 2 0 g S, 0.5xH 2 0lCH-rS31^ ; C, 51.94*; IK 3.44*;N, 6.38S. 
mm&;C> 52. 025K ; H. 3.37X;N. 6.48X. 
[0 3 5 6] 



7- (TttJVTSS-tf-M -2- Cfr:HHJ^-757) -4.7-S?fc Ko-SH-^-x 

2-757-7- (1. 3-^**7-1. 3->>fc Ko-f y-f>HH-^MfiW -4 
,7-5xt KP-5H-^xy [2,3-c] tT7 >-3-*)^>g?t-^)|/XXx)l/ (6.0g, 0 
.014mol) ^tfx^y-;p (100ml) Jg^«tk KvityfoftM (1.4ml. 0.028 
mo I) £inx.fc. 

[0 3 5 7] 



[<t8 0] 




o 
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Tizmmv. ^(CTKdoomi) ztiaz.. H6nfcii^iS$v?x^x-f;i' (2 
xioomi) Tamufc. ^.ttbft^mmm^^y^ > cioomi) &m ( 
Na 2 so 4 ) , atau ®mzn&T\zm%isitotVTi.9gai%)(D2-7$.;-i-r$ 

7-yk h*P-5H-^xy [2,3-c] My >-3-#;M?>&t-:73\H/X*x 

iHNMR (300MHz. CDC1 3 ) 51.55 (s, 9H) , 2. 70-2. 97 (m. 4H) . 3.69-3.78 (m 
. IH) , 4.13 (m. 1H) . 4.50 (m, 1H) , 6.09 (bs, 2H, ^^7x>-NH 2 ) . 
[0 3 5 8] 

±ffi2-75 J -1-7 5 J t H P-5H-^xy [2, 3-c] tf7 >-Z-f>)V 

#>Kl-^;HXf^ (l.5g, 5.27mmol) h U X3SU/75 > (1.5ml) £ 
^tr^ □□**>©*#&{;:, 7tfMn5-f H (0.46g, S. 80minoL) 

ig^fcfc* (2X25ml) Tifc#U (Na 2 S0 4 ) , m& mm*n&T\zm& 
Lfc. £-rMx^;p£ffl^. ^('Mx^S.^x^y-;K7)ig-&^ 

(20:1) £^m^<?:-rSxU^y;i/©^7A^o-7hy77^-(C^ttmS!L^ 

o 

[0 3 5 9] 

*»S!ttiiI£3l«6, »«t*«3lTim«LTH*tLT0.3g (1730 ©7- (7-fc 

^;i/75 /-*^) -2-7 5/ -4. 7-^ t ko-sh-^x/ [2,3-c] if7>-3-*;i/ 
#>^t-y^;uxx7^^#^. 

IHNMR (300MHz, CDC1 3 ) 51.56 (s, 9H) , 1.99 (s. 3H) , 2.77 (m, 2H) , 3.1 
9 (n. 1H) . 3.67-3.79 (m. 2H) , 4.09-4.16 (m. 1H) . 4.63 (n. 1H) . 5.91 

(bs, 1H) . 6.10 (bs, 2H) . 

[0 3 6 0] 

±H27- (7±^JV7 5 J-^)V) -2-75 7-4, 7-^'t KO-5H-^xy [2,3-c] 
\dy>-Z--b)V#>m\--73-)V3L7> ; r)V (0.3g, 0.92mmol) £^tril7K7h7t 

ho77> (40mo nm&mzj zyv-fr-i-^ fr-**v-mm-??-)i'jL7. 

T)V (0.22g, l.lOmmol) £^tf **zK7 h 7 k K o 7 7 > (5ml) £iffiTU Mx. 
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WSfcx^W (100ml) fc»#U * (50ml) W?y^y (50ml) 
G®mZ$L®V (Na 2 S0 4 ) . ftii. K^TKlSfgSitfc. 
[0 3 6 1] 

(0.4g) S^yyoKJU-f* (5ml) M^ifjU-f^ (5ml) 

T0.25g (60S!) <D7- (7t^75;-^f)W -2- (t-7 zs*tt-»\r-7 
5>0 -4,7->'b Ko-5H-^X/[2,3-c] V5>-3-*)\ftf>m--?9-frx.Z J rfr 

1HNNR (300MHz, CDCl 3 ) 51.64 (s, 9H) , 1.65 (s, 9H) , 2.02 (s, 3H) , 2.8 
7 On, 2H) , 3.29 (m, 1H) , 3.74 (m, 1H) . 3.89 (ddd. 1H) , 4.18 On, 1H) 
, 4.78 (m, 1H) , 5.93 (bs. 1H. NHCOMe) , 12.5 (s. 1H, NHC0C00H) . 
[0 3 6 2] 

±127- (7-fe^T5 J-^M -2- (t-^h+yW-»k7$y) -4,7- 
i?t h*D-5H-^xy [2, 3-c] My>-Z-ti)V^>m-y^)V^7,^)V (0. 2g, 0.44 
■no I) Z2S%<Db*)7)\,*nmm*$tsWua*$>?& (20ml) fcjpfcfc. E 
*l^SflT4KB«#L, f©KtI^Tl:|«^inf;„ ylfjH 

xo.iig (73«) <Dm&{t&to&mz. 

C I3 H 13 N 2 0 7 S,Na, 0. 5XH 2 0f;:g|-f Sgglrtg ; C, 41.83X ; H. 3.78K;N, 7. 5056. 
^mm-.C. 42.18K;H. 4.0835 ; N, 7.618*. 

'HNMR (300MHz. DMS0-d 6 ) 61.87 (s, 3H) , 2.82 (bs, 2H) , 3.19 (m. 1H) , 
3.51 (m, 1H) , 3.67 (m. 1H) , 4.07 (m, 1H) , 4.69 On, 1H) . 8.14 (t. 1H 
. NHCOMe) .12.3 (s, 1H. NHC0C00H) . 
[0 3 6 3] 
3feB6W5 2 
lft8 1] 
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[0 3 6 4] 

2-75 7-5- (l,3-y/J-+7-l,3-yt Kd--f S J< >\?-J\r-t-4 )V*9-M -4 
,7-vt Ho-5H-^xy [2,3-c] >-3-*;H>S!t-^;H7f (4.5g 
. 0.011^;|/) *8#L&S>*dci/*> (30ml) (CS^K^h'J^A (l.Og, 0 
.Ollmole) (16ml) ^JtoAfc. £&2g£-M£0 , C{~)fc#]U 

tl/-)MWnD7*)M-h (3.0g, 0.012mole) £2ra*.fc. 5flfflil# 

v^y (10ml) Tife&Lfc. 7Kffl£ (2X20mi) CTjfctbU £ 

fc"&fcW«MB&tt*fc (Mg 2 S0 4 ) . jgilU X2TfC^LT*l/>:xfi©@#£ 
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[0 3 6 5] 

mmftmzmtb. xarfcjRKL. @^tLT5.6g©5- 0,3-7**7-1,3- 
s?k Hn-fy-f >H— -n^iH'^^w -2- (9H-7;^u>-9->f ;m 

*;i/^-;i/75y) -4,7-7k Ho-5H-^xy [2,3-c]k7>-3-*;i/7j?>Slt-7 

'HNMR (300MHz, CDC1 3 ) 610.60 (bs. 1H) , 7.87-7.84 (m. 2H) . 7.75 (d. J= 
8Hz, 2H) , 7.73-7.70 (nu 2H) . 7.60 (d, J=8Hz, 2H) , 7.39 (L J=8Hz, 2H 
) 7.30 (t, J=8Hz. 2H) . 4.74 (d, J=14Hz, IH2) , 4.62 (d, J=14Hz. 1H) , 
4.48 (d. J=7Hz, 2H) . 4.27 (r> J=7Hz, 1H) , 4.05-4.00 (nu 2H) , 3.86-3.8 
0 (m, 1H) , 2.92 (d, J=17Hz, 1H) , 2.64 (dd, J=17.9Hz, 1H) . 1.52 (s, 9H 
) . 

LC/MS[M+H] + : 637.49 
[0 3 6 6] 

tmv-^yZUmzntzT-JL; [2.3-c]k?> (5,5g» 8.6mmole) ^ 0*Ct320!K 
bVDVXumfc^tSWuutZyW. (30ml) KiniAfc. £j£tt£4IHRK 

«1LT**, tt*LH#£LT4.2g (85*) ©5- (1,3-7**7-1,3-7 

th'o-'fy^>H-)H-^JWf;w -2- (9H-7;i/^-i^>-9--f;i/^5 1 ;i/^-+ 

•>*M-j|/75/) -4,7-7k h*D-5H-^X7 [2,3-c]tf7>-3-*;^>^5 
iffc. 

'HNMR (400MHz, DMSO-d 6 ) (510.22 (br, s, 1H) . 7.88 (d, J=5H, 2H) , 7.88- 
7.82 (nu 4H) , 7.66 (d. J=5Hz, 2H) . 7.40 (t, J=5Hz, 2H) . 7.32 (t, J=5H 
z, 2H) , 4.68-4.48 (nu 4H) , 4.34 (t, J=5Hz, 1H) , 3.90-3.81 (m, 2H) , 3 
. 72-3. 67 (in, 1H) . 2.87 (m, 1H) . 2.51 (m, 1H) . 
[0 3 6 7] 

y>®m (3.75g. 4. smmot) i:-^oo^^> (somi) u^m^m 

TizOX:^X'^Ltzo y<y^nt^xWi> (25ml) £jDo*.fc&, M£ 
*5>>7.)V7*-)\,2uy-1 K (2. 25mK 29mmol) £flnx£, OTCfcT 
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uu*$y (2X30ml) . N-*^;i/kP'J K> (20ml) Tifc#U jfl^OD 
(2X30ib1) 7>«fK^^>X^7*=;Px^T-^**a!T 

[0 3 6 8] 

-fy-f>H-H-f^fJW -2- m-7)\,*U>-9-4)V* hJris-iUMt- 
^75 7) -4.7-S?fcHP-5H^-xy[2.3-c]i;5>-3-*;W«>« (4.85g, 8.4m 
Ml) fcM-^^enU H> (45ml) *jta*fc. »«-fe->^A (2.2g, 6.7mmol) 

UfefrU £2TK 2 LT5- (1, 3-^+y-l, 3-^k K y-f > K 
-2- (9H-7;^l/>-9--f;M h + i>-^Jl/^x;U7$y) - 
4,7-^t KD-5H-^xy [2, 3-c]fcf7>-3-*Jl/#>Ky>«JlltxX5 L ;i/*#fc. 
[0 3 6 9] 

±fewy>mx7.T-;i/ (4.85g) £2o*k^57-y>£3Wh7k hd77> 

(20ml) »tt«ft45»ra«WiLfc 0 2fcfc»|g£»aUT|i*£. rh7tFD77 
> (2x20ml) . ^^y-^ (2x20ml) RtfiS?na*?> (3X20ml) T'fcft 
. *STfc:3WPW*£j»L2-75y-5- (1, 3-y**y-l, 3-yk Ko-< y-f > H 

-^-2-< ;m ?M -4, 7- -y k k d-5h-^x y [2, 3-c] k ? >-3-# >mu> 

[0 3 7 0] 

iS©?/!!!^^ (4.85g) £>^dd**> (50ml) ROCHJx?-^ 
75 > (3.0ml) Oig-&^{3^L/fco -f 5 OV-^^J-WfoX-y?- 
)\,3L7.7-)V (4.2g» 0.021mol) Srg^TJCjnA, £jfc&£g&T16i$^}f#L£: 
. 8fii&£i£i§LT|Sfc#, *?J-)V (30ml) ^t^DO^^> (30ml) Tft 

Mr5"**-*S//P-75/> -5- (l,3-WAl,8-j;tKD-f y-f >k-;p-2 
-OM^W -4,7-yt KD-5H-fX/[2,3-c]t7>-3-*M>S7>iB§I 



1 



( 167 ) 



4*^2002-506072 



[0 3 7 1] 

(3mo TiPSTOsut. ®m*m&LTm%. mMZMQTlzmmL 

ft. ®&Z2®i??uu*?>£K)M%2-&* Qizx^^tttzit^ 
t-&?ZiMiRRZMSZ%-rz®m(iiagZ'&rz. 7>8fliitf>J|ffi»te0.6mmol/g 

[0 3 7 2] 

±l27>iIiXfJl/ (3.0g, 1.8mmol) S^dd^> (25ml) tpizMffl 
htz. tH7-/> (0.14ml. 4.5mmol) ZM*.. £*E«^!T, ^&K:T24I$ 

ft^miMfcft^tz. mm&mtb* mmL®&tLT26Qxg%nrz. mmm^m 
&K>Rms*%f$.'?$>z>£mfe2tirz<DT. mmzmmwnntpy asmo 
\zmmv. h^y^y^zimrmm (50 uo viz. mmtmmmizmm 
isxmz. frnvrnm^o-gizzowoymmyizmz. z\(Dm^s.^t^Ltz 
tmttun. ®mzn&Tiz3mr B mmLT2.Mg<Ds~7 * ; *^)i>-2- a-^h 
*~>**-y- y ;u-7 ^ y ) -4, 7- ->* t h n-SH-^xy [2, 3-c] tf 7 >-3-#;i/#>& 
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